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PREFACE 


In this volume, bdng the Economic volume of * The 
Indian Empire,’ chapter i, on Agriculture, is based on 
materials supplied by Mr J. W. Mollison, Inspector- 
General of Agriculture ; chapter ii, on Forests, was written 
by Mr. S Eardley-Wilmot, Inspector-General of Forests , 
chapter iii, on Mines and Mmerals, by Mr T. H Holland, 
F.R S , Director of the Geological Survey , chapter iv, 
'on Arts and Manufactures, is based on materials supplied 
by Sir Greoige Watt, C I E., late Reporter on Economic 
Products ; chapter v, on Commerce and Trade, is based on 
materials supplied by Mr. J. E. O’Conor, C I.E., late 
Director-General Of Statistics , chapter vi, on Imgation 
and Navigation, was written by Sir Thomas Higham, 
K C.I E., late Inspector-General of Irrigation , in chapter 
vii, ‘Railways’ was wntten by Mr N G. Pnestley, 
Secretary to the Railway Board, and ‘ Roads ’ by the late 
F B Hebbert , chapter viu, on Posts and Telegraphs, was 
written by Mr. H. M. Eisch, C S I., with assistance from 
Mr. F. G. Maclean, C.LE, and Sir Sidney Hutchinson, 
successive Directors-General of Telegraphs , in chapter ix, 
‘Rents’ was vwitten by Mr E D Maclagan, and ‘Wages 
and Prices ’ by Mr. J A Robertson ; chapter x, on Famme, 
by Mr. S H. Butler, C I E. 




INTRODUCTORY NOTES 


Notes on Transliteration 


VoiveUSounds 

a has the sound of ^ in ‘ woman ’ 
a has the sound of a m * father ’ 
e has the vowel-sound in ‘ grey ’ 

1 has the sound of nn ‘ pm ’ 
i has the sound of nn ‘ police ’ 

0 has the sound of ^ in ‘ bone ’ 
u has the sound of « in * bull ’ 
u has the sound of » m * flute ’ 
ai has the vowel-sound in * mine * 
au has the vowel-sound in ‘ house ’ 

It should be stated that no attempt has been made to distinguish 
between the long and short sounds of e and o in the Dravidian 
languages, which possess the vowel-sounds in *bet’ and ‘hot* in 
addition to those given above. Nor has it been thought necessary 
to mark vowels as long in cases where mistakes in pronunciation 
were not likely to be made 


Consonants 

Most Indian languages have different forms for a numbei of con- 
sonants, such as r, &c., marked in scientific works by the use 
of dots or italics As the European ear distinguishes these with 
difficulty in ordinary pronunciation, it has been considered undesir- 
able to embarrass the reader with them, and only two notes are 
required In the first place, the Arabic k, a strong guttural, has 
been represented by k instead of y, which is often used. Secondly, 
it should be remarked that aspirated consonants are common, and, 
in particular, dA and tk (except in Burma) never have the sound of 
th m ‘this* or ‘thin,* but should be pronounced as in ‘woodhouse* 
and ‘boathook* 
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Burmese Words 

Burmese and some of the languages on the frontiei of China ha\e 
the following special sounds — 

aw has the vowel-sound in ‘law’ 

6 and u are pronounced as m German 
gy IS pronounced almost like j in ‘ jewel ’ 
ky IS pronounced almost like ch in ‘ church ’ 
th IS pronounced m some cases as m ‘ this,’ in some cases as in 
‘thm’ 

w after a consonant has the force of mv. Thus, ywa and five 
are disyllables, pronounced as if ynwa and pinve 

It should also be noted that, whereas m Indian words the accent 
or stress is distributed almost equally on each syllable, in Burmese 
there is a tendency to throw special stress on the last syllable 

General 

The names of some places— e g Calcutta, Bombay, Lucknow, 
Cawnpore— have obtained a popular fixity of spelling, while special 
forms have been officially prescnbed for others Names of persons 
are often spelt and pronounced differently in different parts of India , 
but the variations have been made as few as possible by assimilating 
forms almost alike, especially where a particular spelling has been 
generally adopted m English books. 

Notes on Money, Prices, Weights and Measures 

As the currency of India is based upon the rupee, all statements 
with regard to money throughout the Gazetteer have necessanly been 
expressed m rupees, nor has it been found possible to add geneially 
a conversion into sterling Down to about 1873 the gold value of 
the rupee (contammg 165 grams of pure silver) was approximately 
equal to sr, or one-tenth of a £ , and for that period it is easy to 
convert rupees into sterlmg by striking off the final cipher (Ks 1,000 
=£100) But after 1873, owing to the depreciation of silver as 
compared with gold throughout the world, there came a serious and 
progressive ffill m the exchange, until at one tme the gold value of 
the rupee dropped as low as is. In order to provide a remedy for 
the heavy loss caused to the Government of India m respect of its 
gold payments to be made m England, and also to relieve foreign 
trade and finance from the inconvenience due to constant and 
unforeseen fluctuations in exchange, it was resolved in 1893 to close 
the mmts to the free coinage of silver, and thus force up the value of 
the rupee by restncting the circulation. The intention was to raise 
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the exchange value of the rupee to 4^ , and then introduce a gold 
standard (though not necessarily a gold currency) at the rate of Rs 15 
= £i This policy has been completely successful From 1899 on- 
wards the value of the rupee has been maintained, with insignificant 
fluctuations, at the proposed rate of u 4// , and consequently since 
that date three rupees have been equivalent to two rupees before 1873 
For the intermediate period, between 1873 1S99, it is manifestly 

impossible to adopt any fixed sterling value for a constantly changing 
rupee But since 1899, if it is desired to convert rupees mto sterling, 
not only must the final cipher be struck off (as before 1873), but 
also one-third must be subtracted from the result Thus Rs 1,000 
= £100— (about) £67 

Another matter in connexion with the expression of money state- 
ments m terms of rupees requires to be explamed. The method of 
numencal notation in India differs from that which prevails through- 
out Europe Large numbers are not punctuated m hundreds of thou- 
sands and millions, but in lakhs and crores A lakh is one hundred 
thousand (written out as 1,00,000), and a crore is one hundred lakhs 
or ten millions (wntten out as 1,00,00,000) Consequently, accord- 
ing to the exchange value of the rupee, a lakh of rupees (Rs 1,00,000) 
may be read as the equivalent of £10,000 before 1873, and as the 
eqmvalent of (about) £6,667 s-fter 1899, while a crore of rupees 
(Rs 1,00,00,000) may similarly be read as the equivalent of 
£1,000,000 before 1873, the equivalent of (about) £666,667 

after 1899 

Finally, it should be mentioned that the rupee is divided into 
16 annas, a fraction commonly used for many purposes by both 
natives and Europeans The anna was formerly reckoned as , 
it may now be considered as exactly corresponding to xd The 
anna is again subdivided into 12 pies 

The various systems of weights used in India combine uniformity 
of scale with immense variations in the weight of units The scale 
used generally throughout Northern India, and less commonly m 
Madras and Bombay, may be thus expressed . one maund = 40 seers , 
one seer = 16 chittaks or 80 tolas The actual weight of a seer 
vanes greatly from District to Distnct, and even from village to 
village, but in the standard system the tola is 180 grams Troy (the 
exact weight of the rupee), and the seer thus weighs 2 057 lb , and the 
maund 82 28 lb This standard is used in official reports and 
throughout the Gazetteer 

For calculating retail pnces, the universal custom in India is to 
express them m terms of seers to the rupee Thus, when prices 
change, what vanes is not the amount of money to be paid for the 
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same quantity, but the quantity to be obtained for the same amount 
of money In other words, prices in India aie quantity prices, not 
money prices. When the figure of quantity goes up, this of course 
means that the price has gone down, which is at first sight perplexing 
to an English reader It may, however, be mentioned that quantity 
prices are not altogether unknown in England, especially at small 
shops, where pennyworths of many groceries can be bought Eggs, 
likewise, are commonly sold at a varying number for the shilling. 
If It be desired to convert quantity prices from Indian into English 
denommations without having recourse to money prices (which would 
often be misleadmg), the following scale may be adopted — based 
upon the assumptions that a seer is exactly 2 lb , and that the value 
of the rupee remains constant at u. ^ i seer per rupee = (about) 
3 lb. for 2^. \ 2 seers per rupee = (about) 6 lb. for 2s , , and so on. 

The name of the unit for square measurement in India generally 
IS the Mg/Mf which vanes greatly in different parts of the country 
But areas have always been expressed throughout the Gazetteer either 
m square miles or in acres 
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CHAPTER I 

AGRICULTURE 

/. Agnadtural Populatm, Chmte, and Soils 

Tees predominating feature of agriculture m India is that Fm^od 
It gives occupation, directly and indffectly, to an immense 
majonty of the population of the country The census returns h 
show liat m Bnttsh Provinces the proportion of the total *8*“^*“® 
population directly engaged in agnculture was 62 per cent 
m 1891 and 68 per cent m 1901, the corre^ndmg figures 
for Native States in those years being 57 and 60 per cent 
In India as a whole about 175,000,000 people were directly 
dependent upon agnculture proper and cattle-reanDg m 1891, 
and 196,000,000 m 1901, the total population of the country 
m those years bemg 287,000,000 and 294,000,000 respectively 
The following table gives detailed statistics for 1901, as recorded 
m the occupation returns of the Census 


Nnmber of F&ntonfe 
from 

British 

India. 

Native 

States. 

Total 

Prmstm and cm ofmmah 
Stock-breeding and dealing 
Training and care of aumals 

Total 

Agneoituin 

Landholders and tenants 
Agricnlttual labonxers 

Gtotos of special products . 
Agncultnral tiaJnmg and ) 
supervision ) 

Total 

Grand Total 

*.748.486 

57.058 

1,159.185 

14404 

3,904,669 

71.96* 

*. 8 o*.S 44 

1,174087 

3,976,631 

“*. 7 * 7 . 97 * 

30,310,064 

1.783.660 

856,269 

*9,956,276 

6,098,774 

844,960 

113,756 

152,684,248 

35,408,838 

2,028,620 

970,025 

155.677.965 

36,013,766 

191,691,731 

158,480.309 

37,187.853 

195,668,36a 
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The rural In addition to the classes above enumerated, the village coramii- 

^^lation contain many other members whose employment depends 
enSely on the cultivator, and who are therefore ordinarily supported 
from the produce of the village fields Many persons too com- 
bine agnculture, as a subsidiary pursuit, with some other occu- 
pation. It has been estimated that nine-tenths of the rural 
population of India live, directly or indirectly, by agriculture 
Increase of A comparison of the census returns of 1891 and 1901 sho\\s 

landless classes enumerated m the foregoing table increased 

lahourers. , r n 

dunng ten years approximately as follows — 


Cattle-breeders and attendants 33 ^ «ooo 

Landowners and tenants . . 2,753,000 

Labourers • i6,7!i6,ooo 

Growers of special products * 367,000 

Supervisors of estates, &c 100,000 


The number of agricultural labourers nearly doubled The 
increase is largely due to changes in classification , but a con- 
siderable landless class is developing which involves economic 
danger, because the increase has been most marked in distncts 
where the rural population is already congested or m Provinces 
in which there is speaal liability to periodic famine Even 
m normal seasons the ordinary agricultural labourers in some 
tracts earn a poor and precarious livelihood. They are 
employed on the land only durmg the busy seasons of the 
year, and m slack times a few are attracted to large trade 
centres for temporary work As trade industries develop this 
attraction to towns will increase Generally speaking, how- 
ever, the Indian peasant clmgs to the neighbourhood of his 
own home, however much it may be overcrowded 
There is still plenty of land m India for the whole of the 
m spaisdv people Good agncultural dry-crop land lies waste, 
populated notably m Central India and the Central Provinces, because 
tracts. enough people or cattle for cultivation. In 

other parts (particularly m the Deccan), with a climate at least 
equally precanous, cultivation has extended from the best to 
the very poorest descnpbons of soil The cultivators of these 
poorer soils make only a bare living m favourable seasons, and, 
with their dependants, flock to rehef works in famine years 
Agncultural labourers migrate from Bengal and the Central 
Provinces to Assam, from the United Provmces to Bengal, 
from Madras and Chittagong to Burma, and, outside of 
India, to Ceylon, Mauritius, South Africa, Bntish Gmana, and 
other colonies m search of agncultural or other employment. 
But, speakmg generally, migration or emigration has worked 
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hitherto on such a small scale in India as a whole that httle 
rehef has been given to either congested or sparsely populated 
districts. The movement between different parts of India is 
usually of a temporary nature, and does not involve a permanent 
change of residence A great deal of land m the Punjab and 
Sind has, however, been brought under canal imgation within 
recent years, and has been colonized by people from thickly 
inhabited tracts There is evidence that this migration will 
increase with the future extension of canals m the Punjab. 

The census returns of this Province for 1901 show more than 
10,000,000 landowners and tenants, and only 360,000 labourers. 

General statistics regarding cultivation in British India in Propoitm 
1903-4 will be found m Table I at the end of this chapter, 

The table bdow gives for the same year the percentages to total cultivable 
area of {a) net cropped area, (d) cultivable waste other than 
current fallow, and (r) forests in the eight pnncipal Provinces. ^ 


Frovihcbs 

Pbrcbntaob to Total Area 0; 

Net cropped 
area 

Cultivable^ 
waste other 
than fallow 

Forests 

Madias 

41.7 

88 

195 

Bombay 

3 ?o 

108 

107 

Bengal 

500 

IS 8 

54 

United Provinces 

53 7 

163 

139 

Punjab . 

43.6 

315 

61 

Burma 

12 I 

224 

11.5 

Central Provinces and Berar , 

399 

246 

217 

Assam 

268 

424 

13*1 


Meteorologically India consists of two portions. The first Meteoro- 
lies between the Himalayas and the Vindhyas, and is chiefly 
occupied by the plains of the Ganges and Indus and their Meeting 
tributaries. It will be referred to hereafter as Northern India, agnciil- 
The other portion lies to the south of the Vindhyas, and will be ^ 
styled Peninsular India 

The cultivation of the staple crops in different districts is to Two 
some extent determined by the character of the soil, but to a 
greater extent by rainfall and other climatic conditions, such as kjiat^aad. 
deposition of dew, temperature dunng the growmg seasons, the 
and dampness m the air. There are two mam harvests— the 
kharif and the rah The agncultural year may be further 
divided into four penods, viz. . June to October, corresponding 
roughly with the period of the south-west monsoon proper , 

^ Waste classified as cultivable mdiides much land which could not he 
cultivated profitably at existing puces of crops 
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November and December, months of the retreating south-west 
monsoon , the cold-weather months of January and February , 
and the hot-weather months from March to May Each period 
IS not, however, strictly confined to the months named The 
sowing of kkanf (autumn) crops begins with the first rams of 
the south-west monsoon, usually in June, and in normal seasons 
extends well into July The vanous khanf crops are reaped 
between September and December Radt (spring) crops differ 
in kmd from the khanf crops and require less rainfall, but m 
the north of India they derive great benefit from dew. They 
are sown usually in October and November, and ripen in 
March and April Dunng their period of growth they are sub- 
ject to a considerable degree of cold, which limits the choice of 
staples The difference m character between khartf and rabi 
crops is most marked where, as in Northern India, there are 
great variations in temperature at different seasons of the year. 
In Madias, where the climate is marked by more regular and 
continuous warmth, these distinctions largely disappear, and 
there are only early and late sowings of the same crops 
Themon- No one without Indian experience can realize the anxieties 
Boons. which are felt annually regarding monsoon prospects. The 
south-west monsoon supphes the greatest part of India's rain- 
fall, and the prosperity of the peasant m any particular year 
depends upon this rainfall being tolerably normal in amount and 
seasonably distnbuted Some parts of India suffer as often 
from excessive as from deficient rainfall, but not of course so 
severely The influence of the south-west monsoon extends 
throughout the whole of India and Burma, but is unequally bene- 
ficial The western half of Peninsular India, including nearly 
the whole of Bombay, is practically dependent upon this rainfall. 
Kkanfcio^^ are therefore most important in these parts. 

What IS popularly called the north-east monsoon, but is 
really the south-west monsoon in retreat^ gives to the south- 
east of the Peninsula its heaviest rainfall between October and 
December. It also gives ram to the southern parts of the 
Hyderabad State, and as far north as the Southern Maratha 
country m Bombay. The chief sowings of ‘dry' crops in the 
tracts affected are m September and October. The showers 
which occur from October to December in the Central Pro- 
vinces, Berlr, and the north of Hyderabad are also connected 
with this monsoon. Though usually small in amount, they are 
of great value on the black soils suitable for rah crops of 
wheat, linseed, and gram. 

* See Vol, I, diap. ui, Meteorology 
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In Northern India the rain from the south-west monsoon Winter and 
gives the conditions necessary for the growth of varied 
crops, while the weather from November to March, usually 
bnght and dry with occasional hght showers of ram, is well suited 
to the rah The extreme north-western areas obtain about half 
their average rainfall in the winter months, during which also the 
plains of the Punjab, the north-western distncts of the United 
Provinces, and the submontane distncts receive rain which is 
sometimes heavy Lighter winter ram also extends less frequently 
into the remainder of the United Provinces and to Bihar 

In Bengal, Assam, and Burma, the rainfall is considerable 
between March and May, and for this reason general sowings 
of vanous crops take place earlier than in other parts of India. 

The Bombay Presidency and the plains of north-western India 
receive practically no rain in the hot-weather months In 
Southern India ‘ mango showers,’ amounting at most to a few 
inches, fall in this penod. 

The areas in India which receive heavy rainfall, and in which Anas of 
the chances of serious failure in any year are remote, 

Eastern and Lower Bengal, Assam, Burma, and the coast stnp 
between the Western Ghats and the Arabian Sea, from the 
extreme south of the Pemnsula to the southern boundary of 
Surat District Upper Burma has a small dry zone, but the 
Province as a whole enjoys a copious and assured rainfall 
The heavy rainfall areas have an average annual fall of at least 
70 mches, and in many places the average is much higher. 

At Cherrapunji, m the Kh^i Hills of Assam, for instance, 
the recorded average is about 460 inches One mch of ram 
over an acre of ground weighs approximately loi tons. The 
heavy rainfall areas therefore receive annually 7,000 tons or 
more of ram per acre Rice is the chief crop grown m these 
tracts , but jute is also important in Bengal, and tea in Assam. 

Cultivation without imgation is exceedingly precarious if the 
annual rainfall is less than 10 or 12 mches, and m parts of 
Sind, RSjputana, and the Punjab rainfall is very slight or 
nominal In such tracts, and m the desert parts of north- 
western India, the land m its natural condition produces scrub 
growth and grazing of a kind, which gives some food to cattle, 
sheep, goats, and camels. 

The areas which are rendered secure by irrigation are those Aieas un- 
served by the large canal systems of the north of India and the 
Madras deltas, which depend upon great nvers for their water- sn^ to,^ 
supplies, and those supplied by ample imgation from wells fe“une. 
Outside the areas thus protected and the zones of heavy ram- 
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fall already refened to, there are nearly a million square miles 
in other parts of India which are not safe against the uncer- 
tamties of the seasons and the risk of famine. The annual 
rainfall in many parts is liable to extraordinary variations, and 
the effects of great deficiency depend on the quality of the soil 
and the classes of crops cultivated The parts which are most 
liable to drought or famine are the recognized famine zones in 
the plateau of Peninsular India, with an average rainfall of 
about 30 inches or less Other tracts of higher average rain- 
fall, as, for instance, Gujarat, Malwa, and parts of the Central 
Provinces, have at times suffered intensely horn famine To 
give immumty the ramfall must be not only sufficient on an 
average of years, but also well distnbuted 
General Throughout India the soils, the seasons, the local conditions, 
and agncultuial practices vary in an extraordinary degree The 
peasant as vanety of ordinary field and garden crops is greater than in 
cultivator ^ other country in the world Crops are normally sown and 
harvested m vanous parts m every month of the year, and, 
generally speaking, the mhented experience of generations 
enables the ryots to cultivate their small holdings very skil- 
fully. ‘At his best,* says Dr Voelcker m chapter 11 of his 
Report on the Improvement oj Indian Agnculiure^ ‘the Indian 
ryot or cultivator is quite as good as, and in some respects the 
supenor of, the average British farmer, while at his worst it 
can only be said that this state is brought about largely by an 
absence of facilities for improvement which is probably un- 
equalled m any other country , and that the ryot will struggle 
on patiently and uncomplamingly m the face of difficulties 
m a way that no one else would • . The native, though 
he may be slow m taking up an unprovement, will not hesitate 
to adopt It if he is convmced that it constitutes a better plan 
and one to his advantage.* There are, however, good and bad 
farmers m India just as in other countries Hereditary skill m 
cultivation is not nearly so developed in some castes as in 
others , thus RSjputs, BrShmans, and Kolls are, generally speak- 
mg, mfenor as cultivators to Jats, KurmIS, and Kachls In 
places the ordinary cultivation is mdifferent and wasteful; and, 
speaking generally, farming in some parts of India, as m 
Gujarat^ is much more advanced than in others, eg the 
Central Provinces. It follows that a hopeful field for improve- 
ment lies in the interchange between distncts or Provinces 
of supenor mdigenous methods, implements, or vaneties of 
crops. In particular parts of India cultivation of the very 
highest order exists which is associated with irrigation from 
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wells If the depth of water is considerable, the cost of lifting 
It IS high, and therefore only good crops will pay. In Bombay 
and Madras, and generally throughout Pemnsular India, the 
prinaples of manuring and rotation, and the need of thorough 
tillage, are perfectly understood and practised on the scattered 
areas under well-imgation. Crops are taken in rapid succes- 
sion, the land being usually double-cropped each year. In- 
digenous implements and water-lifts of cheap primitive con- 
struction are used They are entirely suitable to this garden 
cultivation, which, espeaally m parts of Gujarat, cannot, in 
respect of neatness and thoroughness, be excelled by the best 
gardeners or best farmers in any other part of the world 
Cultivation of this sort will spread by the force of good 
example , but, requinng, as it does, a large amount of capital 
for extra labour, cattle, manure, and other contingent expenses, 
it must always be small in extent in comparison with the more 
ordinary cultivation which, in the different Provmces, is earned 
out with mftnite vanety of detail These vanations are so 
great that it is beyond the scope of the present chapter to 
contrast them except m a cursory way 
Nowhere is greater mdustry shown than by the hardy hillmen The peasant’s 
who cultivate terraced patches on the slopes of the foot-hills of 
the Himalayas The initial cost of terraang and preparmg 
land for cultivation m these situations was enormous, and has 
nevertheless been remunerative The land m the best positions 
is naturally nch, and is annually fertilized by the wash fmm 
higher slopes, while there are facilities for irrigation from sprmgs 
and hill streams The rainfall is almost assured, and two crops 
are commonly grown m a year An astomshing amount of 
labour is required for cultivation, and m carrymg manure to 
the fields or produce to the homesteads and to market The 
transport along precipitous bridle-paths by pack animals, and 
by the people themselves, has to be seen to be realized. The 
hill cultivator, however, works in a favourable climate. It is 
less easy to understand the extraordinary diligence of the 
ordinary cultivator m the plains, who has to labour under 
climatic conditions which are exceptionally trymg at certain 
seasons of the year. The arduous character of manual and 
bullock-power labour is most marked m nee cultivation, 
particularly m the deltaic areas of Bengal, Burma, and Madras, 
and m the tracts of heavy rainfall m Bombay, the Central 
Provmces, and elsewhere. The preparatory tillage and the 
sowing, planting, and weeding are done while the land is m 
the condition of a swamp Labour is earned on m other tracts 
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under easier arcumstances ; but the husbandman and his 
dependants have to work hard at most seasons, whether their 
simple methods of cultivation are applied to dry or inigated 
crops. The area which a man with a pair of bullocks can 
actually cultivate vanes with circumstances. On an average 
a pair of bullocks is required for a or 3 acres of imgated 
‘garden' cultivation, for 5 or 6 acres of nee, for 6 to lo acres 
of partly irrigated and partly dry alluvial land in the north of 
India, and for 25 to 40 acres in the dry uplands of the Carnatic 
or the black-soil plams of the Deccan In most parts of India 
the peasant's leisure season comes with the hot weather, after 
his gram has been threshed out by the feet of his cattle and 
winnowed m the breeze. 

In respect of different geological types of soil, India exhibits 
far less variation than England, still the mam varieties of soils 
are so numerous that it is beyond the scope of this chapter to 
classify and desenbe them. An effort will be made, however, to 
mdicate the broader differences characterizing the chief kinds 
obtamed from the three prmcipal geological formations. 

The alluvial tracts are the most extensive, and agnculturally 
the most important They occupy the greater portions of Smd, 
Gujarat, Rajputlna, the Punjab, the United Provmces, Bengal, 
and the Godavari, Kistna, and Tanjore Distncts of Madras, 
besides extensive tracts in Assam and Burma An alluvisil 
stnp of vaiymg width extends along the eastern and western 
coasts of the Pemnsula, widenmg at the deltas of the great nvers, 
and teaching irregularly mto the valleys of the Eastern and 
Western Ghats. Rich alluvial soils fringe the courses of the 
great nvers of Femnsular India in many places 

The alluvial soil of the Kistna and Godavari deltas is a 
dark-coloured loam In the Indo-Gangetic plams the colour 
of the suT&ce soil may be any shade between light fawn and 
brown. The soils vary m consistence from drift sands to 
clays so stiff that drainage is entirely prevented, and in certain 
cases mjunous salts of soda and magnesia accumulate, which 
appeal as an efflorescence on the surface of the stenle 
soil Soils in Bengal are distinctly lighter in colour and denser 
than those m north-western India The latter have particles in 
a fine state of division, but may contain nodular limestone or 
kankaTy found m beds or layers at various depths The soil 
may extend, unaltered m colour and consistence, to a con- 
siderable dq)th , but commonly substrata are found m well- 
defined layers of sand, clay, and loam. The depth to subsoil 
water is in many places very moderate, but m some parts of 
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the Punjab and the United Provinces the wells are deep 
Alluvial soils which axe not too dense m consistence^ and are 
natuially drained, can be irrigated with great advantage, the 
surface being usually flat or only shghtly undulating With 
moderate and well-distnbuted rainfall, the alluvial soils of the 
Indo-Gangetic plains are capable of growing a great variety 
of kkanf^xA rah crops, for the depth of sod secures great 
natural fertility The amounts of nitrogen and organic matter 
m alluvial soils vary, but are generally low. The potash is 
adequate, and the phosphoric aad, though not plentiful, is 
generally less deficient than in other classes of Indian soils. 

Lime and magnesia appear to be sufficient m amount, while 
the proportions of iron and alumina are high, particularly in 
the heavier clay loams 

The Deccan trap formation, which extends over about 200,000 The trap 
square miles, covers the greater portion of the Bombay Presi- 
dency, the whole of Berar, the western third of the Central 
Provinces, and the western half of Hyderabad. The soils 
throughout this area vary to an extraordmary extent m 
chaiacter and productiveness. Scattered throughout the tracts 
in question are numerous low trap hills and ndges connected 
with the Western Ghats and SStpura ranges, while the cultivated 
lands are to a large extent broken and rolling. On the slopes 
and uplands of the lower trap hills the soils are thin and poor. 

The disintegrated trap fiirmshes a light-coloured sandy or 
gravelly soil, which is moderately productive only in years of 
favourable rainfall. The lowlands in the broken country have 
deeper and darker-coloured soils, which are constantly improved 
by washings from the higher levels True black cotton soil Blackett- 
occurs within the area of the Deccan trap m undulating 
slopmg situations, below the general level of the foot-hills 
It vanes m depth accordmg to position and, where very deep, 
has been accumulated by alluvial deposit. In places in the 
valleys of the Tapti, the Narbada, the Godavan, and the 
Kistna heavy black soil is often 20 feet m depth. Owing to 
its dense consistence it becomes unworkable dunng heavy ram, 
and, in these places, is better adapted for raht crops of wheat, 
hnseed, gram, &c , than for cultivation in the khanf season 
The black cotton soil of the Deccan trap area, which grows 
cotton and jmdr as staple crops m the is, as 

a rule, only 3 or 4 feet deep, and is mixed with nodular pieces 
of limestone and small fragments of disintegrated trap The 
subsoil contams a good deal of hme and, being shaiy, allows 
free drainage to the trap rock below Black soils vary in 
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colour, consistence, and fertility, but all are highly retentive of 
moisture. In the hot weather shnnkage due to evaporation 
causes the formation of numerous cracks, which are often 
several feet deep. This feature has given ongin to the common 
saying, ‘Black soil ploughs itself' The deeper descriptions of 
black cotton soil are entirely unsuitable for irrigation, but the 
mixed black soil found in the smaller valleys, when it is of 
moderate depth and the substratum affords good natural 
drainage, admits of well-imgation and produces under liberal 
cultivation all kmds of garden crops. The depth to the subsoil 
water in these situations is usually 25 to 30 feet 
Black cotton soil is also found in the valleys of streams and 
rivers outside the area of the Deccan trap The chief Districts 
in which it predominates are Surat and Broach in Bombay, and 
Bellary, Kumool, and Cuddapah in Madras The soils here 
are alluvial in formation, and are practically identical with the 
deeper black cotton soils of the trap area 
Crops of The lighter descriptions of soil m the Deccan trap area grow 
tyfhotdmm) and other millets, various pulses, 
mcludmg arhar ( Cajams mdtcus) and kkuldt {Doitchos hflorus ) , 
also Niger seed {Gmtotia cd/yssmtca) and pdtsan [Htbtscus caft- 
nabtnus) With the exception of Niger seed, these crops are 
grown mixed In the heavier black soils, cotton and jo7vdr 
{Androjfogon Sorghum) are the staple crops m the khanfbeBsou, 
and a subordinate mixture of various pulses is grown with the 
joiadr* The pnncipal rah crops are rabi jmdr^ linseed, wheat, 
gram (pic&r aneftmm)^ and safflower {Car^hamus Hncionus) 
Pure black cotton soil is generally known as regar^ and it is 
believed that the percentages of msoluble silicates, iron, and 
alumina which it contains are fairly constant within moderate 
hmits The amount of manganese is also very constant 
Lime vanes m amount, and also m the form in which it is 
found* It occurs usually both as carbonate and as silicate. 
Magnesia is always present in high proportion The quantity 
of potash varies considerably, but is not usually defective 
The amount of phosphoric acid, nitrogen, and organic matter 
IS generally or frequently low 

Soils of the The gneiss schists, &c, of what is known as the crystalline 
^talline occupy the whole of Peninsular India outside the areas of 
Deccan trap and alluvium already referred to This tract 
compnses almost the whole of Madras, Mysore, the south-east 
portion of Bombay , the eastern half of Hyderabad and two- 
thirds of the Central Provinces, the Onssa and Chota Nagpur 
Divisions, and the Santal Parganas and Birbhftm Distncts of 
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Bengal ; parts of the Mirzapur, Jhansi, and Haralrpur Distncts 
of the United Provinces , the Baghelkhand States of Central 
India j and a part of Eastern Rajputana There is also a long 
stnp of similar formation along the east of Lower Burma 

The soils denved from the rocks of the crystalline tract vary 
so much that it is difficult to descnbe them even in a general 
way In Mysore and Madras the soils are chiefly light- 
coloured, thin, and stony on the arid uplands, where they 
produce the poorest of crops , but the red or red-brown loams 
and clay loams of the lower levels are very fertile Soils inter- 
mediate in character between these two extremes are found in 
great vanety, and those which are of fair or good depth are 
irrigated with great advantage. Rice is the chief crop grown 
where canal imgation is available , but tank and well imgation 
is extensively practised, and a great vanety of valuable crops 
are grown, espeaally under wells The soils from this forma- 
tion m Bombay, in the west of the Belgaum, DhSrwar, and 
North Kanara Distncts, appear to be denved to a considerable 
extent from latente, and are ordmanly clay-hke in consistence 
and yellow-red or reddish-brown in colour The poorest soils 
are those which are lightest coloured The darker-coloured 
soils are very fertile, and in well-dramed situations grow a great 
variety of crops Rice is the chief crop on the lower-lying 
terraced and embanked fields Throughout the whole of the 
red^soil area m Belgaum and Dharwar, fruit-trees, especially 
mangoes, grow vigorously, as they do also in Mysore on 
somewhat similar soil 

The soils found on the crystalline tracts m other parts of 
India are generally lighter m colour than in Madras, Mysore, 
and Bombay, the red tinge being much less noticeable In 
other respects there are the same differences in consistence, 
depth, and fertility, according to position. The crops grown 
vary with the rainfall and the facilites for irrigation The best 
descnptions of soil are suited to a great vanety of crops, and 
repay the cost of imgation quite as well as the alluvial soils in 
the north of India Like other Indian soils, those of the 
crystalline tract are deficient m phosphoric acid, nitrogen, and 
organic matter 


II CulHvatzon 

Indian tillage implements are generally few, simple in con- Tillage 
struction, and mdigenous m pattern , for m a country of small 
holdings, poor cultivators, and very cheap labour there is little 
scope for labour-saving appliances Those of some distncts 
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are more varied m kind and more effective than those of 
others, and the use of such patterns can in some cases be 
advantageously extended. 

Ploughs The plough is the pnnapal implement, and is in many 
parts of India practically the only one used for preparatory 
tillage There are many kinds, varying m weight and effective- 
ness, but the general pattern is the same for all The part 
that penetrates the soil is a wedge-shaped block of hard wood 
The draught-pole projects m front, and to it is attached the 
neck-yoke of the bullocks, while a short single upright stilt 
behmd serves as a guiding handle The point of the wedge 
(to which an iron share is usually attached) loosens the soil to 
a depth which vanes with circumstances, while the body of the 
wedge moves the loosened soil but does not invert it In moist 
soil the plough works like a single-tmed grubber If the plough 
IS light the tillage is superficial, and the ground has to be 
gone over many times before the desired tilth is obtained 
All Indian ploughs are not, however, light there are many 
patterns, mtermediate in weight and effectiveness, between the 
small plough which the Bengal cultivator carries afield on his 
shoulders, and the cumbrous Deccan implement to which four 
or SIX pairs of oxen are yoked. The latter is used in the fair 
season to break up black soil into huge clods, and penetrates 
usually 10 or 12 inches Thousands of iron tum-funow 
ploughs have replaced these heavy indigenous ploughs in the 
black soil plains of Madras, and some also are m use in 
Bombay and the Central Provmces , but where light ploughmg 
IS sufficient the cost of iron ploughs militates against their 
adoption In the alluvium of Northern India a light plough 
with an iron soil-mvertmg mouldboard, drawn by draught-pole 
and neck-yoke, has been found useful The hackneyed state- 
ment that an Indian plough merely scratches the surface is 
correct only as regards some tracts Over the greater part of 
India a light plough is used for sowmg seed. A bamboo seed- 
tube is attached to it, and the seed is dropped by hand through 
this tube as the plough works The seed falls into the shallow 
funow and is covered by the soil moved in making the next 
furrow The seedlmgs do not come up m accurately straight 
rows, and some hmdrance results to mter-culture, espeoily 
where the spacing of the crops would make it possible to use 
a bullock-hoe. The statistical returns for 1903-4 give the 
number of ploughs m Bntish India outside Bengal as about 
14,000,000 In Bengal complete figures are available only 
for four Districts. 
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The scanfier is unknown m Northern India, but is extensively Scanfiers 
used throughout the Deccan trap tract The part which does 
effective work in loosening the surface soil and in eradicating 
weeds is an iron blade of varying length and shape It is 
usually 3 feet or less m length and 2^ to 4 inches wide, with 
the cutting edge sharper than the other. The blade is fixed 
by two wooden or iron stays to a honzontal beam which forms 
the head-piece of the scanfier To complete the implement 
a draught-pole and neck-yoke are required, with a stilt or 
handle to guide it. The scanfier is used extensively during 
the hot weather as a substitute for the plough, and also follows 
the plough to prepare the seed-bed When at work the 
wooden head-piece passes over the surface and acts as a very 
effective clod-crusher, while the blade, working below the 
surface, loosens 2 or 3 mches of soil and raises weeds to the 
top A heavy scanfier, drawn usually by four bullocks, is 
used with great advantage on black cotton soil m the hot 
weather. This soil cracks under the mfluence of a burning 
sun, and an mch or two of the surface also becomes friable 
The scarifier loosens a little of the underlymg hard layer, and, 
through its action, a good deal of the friable surface soil filters 
mto the gaping cracks, so that every year a fresh layer is exposed 
for the reception of seed. A hght scanfier is generally used 
after the seed-dnll, to cover the seed and level the surface 
Seed-dnlls are used m the same tracts as the scanfier. Seed- 
They have a stout wooden head-piece which, like that of the 
scarifier, gives support and attachment to all other parts, and 
the pole, yoke, and guiding handle are secured m exactly the 
same way. Coulters are set obliquely at varying distances in 
the head-piece. A hole is dnlled m each coulter, mto which 
a bamboo tube is inserted. These tubes as they nse incline 
towards each other and meet about 3 feet from the ground 
to support the seed-bowl. Each tube communicates with 
a perforation in the seed-bowl, and bowl and seed-tubes are 
supported by ropes. The seed is fed by hand into the bowl 
Two men are usually required for this implement, one to guide 
the bullocks, and Ihe other to sow the seed At work, the 
coulters cut fmrows mto which the seed drops before the soil 
fidls back, the covenng bemg completed by a light scarifier 
In sowmg mixed crops the seed is either mixed m proper 
proportion before sowing, or that of the subordinate crop is 
sown through a separate seed-tube, attached to the drill by 
means of a rope and guided along the track made by one of 
the coulters In Gujarat, many cultivators are extremely 
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skilful in sowing seed with a dnll Cotton, for instance, is 
sown in accurately straight equidistant rows. The seed-drills 
which are used for sowing rah crops on black soil are heavier 
than those used for khanf crops, so that, in the absence of 
ram, the seed may be deposited in a moist layer and thus 
genmnate properly 

Bullock- The use of a seed-drill economizes seed and saves much 
hand labour in weeding. Where the spaces between the drills 
are wide, it also permits the use of bullock-hoes, which are 
constructed in precisely the same manner as the scanfier but 
on a miniature pattern, the blades being from 7 to 15 inches 
in length according to the distance between the rows of crop 
for which they are intended Bullock-hoes are worked in 
pairs drawn by one pair of bullocks, but each implement is 
guided by a man The blade of each hoe cuts weeds and stirs 
the surface soil between the rows of growing crop, these 
beneficial operations being repeatedly and expeditiously per- 
formed at little cost 

Harrows A three or four-coultered seed-dnll, with the seed-bowl and 
seed-tubes removed, is sometimes worked like a light grubber 
or barrow; and a similarly constructed implement, with tlie 
tines closer together, is used as a harrow in the Madras and 
Bombay Presidencies The hard wooden tines are a foot or 
less in length and are sometimes, but not always, tipped with 
Levellers iron. Levellers and clod-crushers are used to smooth the 
CTo^cM ' before sowing, and also to conserve moisture. They 

consist in many cases of a rectangular beam of wood drawn by 
one or more pairs of bullocks , in BihSr the beam is sometimes 
hollowed so as to give two sharp edges. The plank is drawn 
by a pair of bullocks, and the driver stands upon it to increase 
its effective power 

Carts. The Statistical returns for 1903-4 give the number of carts 
for Bntish India outside Bengal as about 3,200,000 As m 
regard to ploughs, Bengal figures are available only for four 
Districts Carts vary greatly m different Provinces in respect of 
size, construction, cost, and general utility. In some tracts they 
are very cumbrous , in others light and handy. The high-wheel 
carts common in Madras carry a fair load and are light in 
draft, A supenor kmd of cart is also used in the Bombay 
Deccan, The unwieldy carts of Upper India and northern 
Hand- Gujarat require two pairs of bullocks when fully loaded 
molsfor The hand-tools used in different Provinces for specific 
an^rth- P'l’poses vary considerably in pattern. In Madras heavy soils 
work, are dug with a crowbar These soils, as has been said, crack 
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in the hot season, and the crowbar is inserted adroitly into the 
cracks and huge clods are levered out In Bombay and 
Central India the Vaddars (professional diggers) use a strong 
blade of steel 15 to 18 inches long, and about 3 inches wide 
at the pomt The blade is fitted, like a hoe, to a powerful 
hard-wood handle, 3 feet long This implement is used with 
great effect on black soil when it has cracked The tool used 
all over the country for purposes served m Europe by a spade 
or shovel has no appropnate English name In Northern 
India It IS called kodali^ m Southern India mamuh It consists 
of an iron blade of varymg width fitted to a wooden handle 
with which It makes an acute angle, and it is worked by the 
arms with the blade pomting towards the workman Native 
picks vary in size and shape, and some of them are quamt in 
design The onginal pick was made from the forked branch of 
a hard-wood tree, and picks of this character are still extensively 
used m forest tracts The mdigenous iron pick is of very 
much the same shape, while its size depends upon the use it 
IS put to A small pick is used for hftmg potatoes, turmenc, 
omons, and crops of that class Picks of Enghsh pattern have 
been so extensively introduced for railway construction and on 
relief works that they are commg mto somewhat general use 

Sickles used for reaping grain crops or for grass-cuttmg are Sickles 
all of much the same pattern. Some are saw-edged A worn- 
out sickle is cut down and shaped to make a serviceable weed- 
mg hoe Sieves of bamboo or grass, and nddles of Wumow- 

vanous patterns, are used on the threshmg-fioor to handle the 
threshed chaff and gram, and to separate gram firom chaff 
when the wmd is not strong enough for winnowing m the usual 
way The winnowing scoop or sup is used m every part of 
India. The com trodden out under the feet of bullocks mixed 
with the broken chaff {bhusa) is poured from a height, when 
the wmd is strong enough to carry away chaff and light grams 
The good gram is further cleaned of earth particles and other 
impunties by means of the sup^ which the women of every 
household can use very deftly It is employed also to separate 
husk from ground gram or from pounded nee Grain is 
ground into meal m the quantity required for daily use between 
two gnndmg stones 

The primary object of tillage is to prepare a favourable seed- TiUageand 
bed The methods adopted for this purpose in India vary, 
but are usually effective The land is worked carefully by the 
plough m the mterval between two crops whenever there is the 
nght quantity of moisture, and the result is to produce a layer 
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of finely pulvenzed soil presenting the most suitable conditions 
for germination. In heavy soils the first tillage may consist of 
digging or deep ploughing during the fair season , this process 
produces large clods, which gradually weather and become 
friable as soon as ram falls, and it has the additional ment of 
keeping down weeds The cultivator's art consists largely m 
judging the nght time to plough, and in getting as much tillage 
done as is possible in the intervals of heavy ram, or during the 
short period between the cessation of the rains and the sowing 
time Apart from the preparation of the seed-bed, tillage consists 
mainly in attention to the surface soil between the growing 
plants, and the maintenance of a layer of loose soil which 
reduces the loss of water by evaporation to a minimum 

Dr Voelcker (Improvement of Indian Agnculture, chapter 
xiu) found that the cultivator had much to learn in regard to 
the selection and change of seeds This is largely due to 
economic conditions, which place the poorer peasants in a state 
of dependence on the money-lender (bantd or mahdjan\ who 
is generally also a grain-dealer He takes over the greater 
portion of the produce of the land, either in payment of debt 
or as an ordinary purchaser, sells the best produce for con- 
sumption or export, and issues the unsold portion, which is 
necessarily inferior, for seed. A like deletenous effect is pro- 
duced by the practice which prevails in some localities of 
ginning cotton at steam-powert factones, where the seeds of 
various vaneties are mixed and are handed back in this condi- 
tion to the cultivators The distribution of good seeds is one 
of the functions of the Government farms which will be referred 
to later on 

‘Speaking broadly,' says Dr. Voelcker (Imprmnmt of 
Indian Agnculiure^ diapter v), ‘the normal state of an English 
soil IS “wet" and that of most Indian soils “dry", and 
whereas in the former the object is generally to get nd of the 
superfluous water by means of drainage, the difficulty in India 
IS, as a rule, to keep the moisture in the land.' Hence the 
paramount importance of imgation in a country throughout 
the greater part of which the rainfall is insufficient, precanous, 
or unevenly distnbuted Imgation forms the subject of a 
separate chapter (No vi of this volume), where the reader 
will find a descnption of the great canal systems which have 
been constructed in India , of the humbler but no less impor- 
tant irrigation from wells, tanks, and jhlls (natural depressions) , 
of the principal imgation work in each Provmce , and of the 
scope for further extension of such improvements Accordmgly 
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we shall here deal only with the direct effects of inigahon on 
agriculture 

Without artificial irrigation large areas in India would he 
permanently waste^ or could be cultivated only m years of 
exceptionally favourable ramfeU Water-supply, land-level, 
and the character of soil are the three important factors which 
determine the possible extent of cansd-irngation Broadly 
speaking, the facihties for this class of irrigation are extremely 
limited in the confused system of plateaux, hills, and valleys 
which make up the greater part of Femnsular India The 
broken character of this portion of the country lends itself 
more fiivourably to irrigation m isolated patches of variable 
extent from tanks, wells, and smaller streams 

In the alluvial tracts of Northern India, on the other hand, Facilities 
which are traversed by mighty snow-fed streams, and m the 
deltas of the great Madras nvers, canal-imgation is of primary three soil- 
unportance The comparative facihties for irrigation in the fiiwsiona 
three great soil-divisions described on pages 8-11 show 
remarkable differences, which may be fiiirly gauged from the 
followmg tabulated statement taken from the Indian Irrigation 
Commission Report, 1 901-3. The figures given are for areas 
for which there were fairly rehable returns, mcluding Native 
States — 



Area 
aairaally 
croppea, 
in nufiionfl 
of acres 

Fskcentags of Csoppbd Akba irrigated 
FROU 

Canals 

Tanks 

Wells 

Other 

sources 

Total 

AUnTial tract 

135 

IJ4 

I 8 

73 

36 

25.1 

Crystalline tract 

100 

15 

73 

4a 

35 

15*5 

Deccan trap 

58 

0 a 

03 

34 

03 

3a 

Total 

293 

6 $ 

33 

53 

26 

175 


The alluvial tract is specially favoured by its &cihties for Canal and 
canals and wells It is also favoured m olier ways, for the 
cost of applying the water and of growing an irrigated crop is m & 
much less than m Pemnsular India generally. The imgation 
IS largely by flow, and where it is necessary to raise water fix)m ^ 
one distributing channel to another the cost is comparatively 
tnvial, as the 4 ift’ is generally small A prelimmary watermg 
to faalitate tillage is requured m some localities, and is usual 
when the rains have ceased early , in this case tillage is neces^ 
sanly burned in order to sow before the land agam becomes 
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too dty. After sowing, the fields axe divided by low ndges 
into compartments i^ian) of varying size Distributing water 
channels are formed between each double line of hans^ and 
each hwn is irrigated m turn and gets as much water as the 
cultivator thmks desirable. A wheat crop sown in October or 
November, and occupying the land for four and a half or five 
months, requires only three or four waterings to bring it to 
maturity, because the clay loam of the alluvial tract readily 
retains moisture m the cold season , the air is cold and moist, 
and evaporation from the soil is thereby minimized, dew is 
deposited in considerable quantity, and there is usually a fair 
winter rainfall In the north of India these circumstances 
combine to make the effect of irrigation somewhat analogous 
to that of sufficient and well-distnbuted rainfall The light 
dressings of manure which would ordinarily be applied to * dry * 
crop lands are, with the aid of water, sufficient to produce 
excellent crops. Irngation is cheap, and the other contingent 
expenses are quite withm the means of any ordinary cultivator 
Large areas m the alluvial tract depend on well-imgation, 
which IS thus of the greatest importance Durmg recent years, 
partly owing to the grant of advances for the construction of 
wells, there has been a large increase in the area irrigated in 
this maimer. Masonry wells axe the most permanent form 
of supply, but m many localities unbncked wells are made 
at a small cost, and last a season or several years according 
to the nature of the soil With the help of welkmgation, the 
Jat, Kurmi, K^hhl, and Koeri farmers of Northern India 
produce excellent results 

Tank- These conditions are in marked contrast with the more 
ia diiOScult and costly imgation which is, as a rule, necessary 
crystalline Pemnsulax India. In the crystallme tract, irrigation firom 
tract tanks IS the most extensive, but that from wells is also im- 
portant Tanks which can be relied upon for remunerative 
irrigation m average seasons require considerable catchment 
areas, which usually extend over poor upland waste lands 
The bed of a tank may, and usually does, occupy cultivable 
land, and the chief crop grown under it is nee On sloping 
ground terracing is necessary, and has m many places been 
earned out with great ingenuiiy. The construction of a tank 
and terracmg entail considerable cost The terraces are 
divided into compartments or hiaris by means of permanent 
earth embankments which vary, accordmg to situation and 
other circumstances, from i to 2 feet m height Where the 
ongmal surface is uneven, the kta/m are necessanly smaller 
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and more irregular in shape than m the more open level 
tracts. In a group of terraced nce-beds, a mam channel, fed 
from the tank, is made to distnbute its water equally over all, 
the embankments bemg so arranged that a slow stream passes 
over the beds in succession, from the higher to the lower 
levels The embankments serve also to impound ram, thus 
economizing the artificial supply. 

In Madias and Mysore an excellent system of chain tanks 
IS common These tanks are constructed in favourable 
positions throughout the length of a valley, each havmg 
a catchment area of its own, but also obtaming water from 
the area irrigated by the tank immediately above. Sup- 
plemental wells, sunk in the lands imgated by the tank, supply 
water after the tanks run dry, thus enabling the ryots to save 
their crops m times of deficient supply, and m favourable 
seasons to grow second crops with assured success 

In the Deccan trap tract the areas irrigated from canals and Inigatioa 
tanks are small, but a considerable area is cultivated under 
wells The extension of irrigation is here strictly limited by tract 
the broken character of the country, by the general poorness 
of soil m some places, and by its unsuitability m others It is 
generally beheved by practical agncultunsts that the fertihty 
of deep black cotton soil is temporarily if not permanently 
lowered by imgation. On the oilier hand, where black soil 
is moderate m depth, and is naturally drained by a porous 
sub-layer, it is particularly suitable for well-imgation. 

The land of this class m Peninsular India which is imgated High 
from wells, or by hft from other sources of supply, represents 
some of tihe highest farming m the country. The soil iswell- 
heavily manured and liberally cultivated In order to econo- 
mize water, elaborate arrangements are made for distnbutiDg 
It Each field is marked with exactness, so that beds of any 
required size may be formed The beds are commonly 10 feet 
square, or even smaller, and are worked with a hoe after 
preparatory tillage has been completed In these beds the 
crop IS sown or planted, the water bemg adimtted to each m turn 
from a water channel between double lines of beds On soils 
which are ordinarily absorptive, irrigation is required every 
ten or twelve days in the cold weather and every seven or 
eight days in the hot season. A well capable of imgating 
about 4 acres of land may cost from Rs asotoRs 1,000, accord- 
ing to the depth of subsoil water, the difficulty of excavation, 
and the permanency of construchon. In places the subsoil 
water is brackish and therefore suitable only for particular 
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crops, For a perennial crop like sugar-cane, the cost of 
lifting water from a well by the ordinary indigenous lifts may 
exceed Fs loo per acre. Water is almost invariably raised 
from wells by manual labour or by means of bullocks, and the 
liftiiig appliances in common use are descnbed in chapter vi 
(Irngahon) 

The chief obstacle to the improvement of Indian agriculture 
is the need of manure. Water and manure toge^er, says 
Dr Voelcker (pp at chap vu), represent m bnef the ryot’s 
mam wants The chief supplies are denved from the dung 
of farm ammals, the 'htter of cattle sheds, and household 
waste. The unne of fattn ammals, which weight for weight 
IS ajs valuable a fertilizer as dung, is m most parts of the 
country entirely wasted, while the dung is largely burnt as 
fuel In the lai^r villages and in the towns there is special 
waste The cattle used for traffic, the milch cattle, horses, kc , 
are aU fed on concentrated fopd produced by agriculture, yet 
little of their manure goes back to the land We may deplore 
the loss by bummg, but it is mevitable where wood is not 
available The consumption of dung as fud lends speaal 
importance to the policy adopted by Government of reserving 
and controlling areas where a supply of firewood may be looked 
for m the future, and m the forests under state control timber 
and minor produce are granted free, or at reduced rates, to 
the people resident in die vicimty.^ 

The manure which could be obtamed from towns would, if 
fully utilized, help Indian agnculture very materially. Sanitation 
IS improving, and town sweepmgs and mght-soil are now used 
as manure to a larger extent than was formerly the case In 
some places a considerable impetus has been given to the 
cultivation of imgated crops by the manufacture and use of 
poudrette, or the contents of trenches in which night-soil has 
been mixed with earth Town drainage has necessarily followed 
the introduction of improved water-supplies, and near Amntsar 
and other towns m the Punjab the sullage is run on to the 
deep absorptive alluvial soil, Karachi, Ahmadabad, and Madras 
have their sewage farms, the sewage being apphed to sandy 
soils Enormous crops are thus produced in rapid succession 
without mjuiy to.^the public health In the vianity of many 
Indian towns the soils are, however, not smtable for the direct 
application of crude sewage, The poudrette system of dispos- 
ing of night-soil IS, from anagncultural point of view, eminently 
satisfactory It is in no way antagonistic to natve usages and, 

^ See chap u, Forests 
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if properly earned otltj produces a manure ^which can be earned 
some distance by cart. 

Of recent years various schemes for the drainage and sanitary 
improvement of towns and for the establishment of sewage 
farms have been put forward It has, moreover, been expen- 
mentally demonstrated that town sewage, if punhed m septic 
tanks and filter-beds^ gives an effluent which produces an 
enormous out-turn of valuable garden crops, and can be used 
as contmuously as canal water on land isuitable for irrigation. 

A small mstallation has for some years irngated and manured 
a few acres of land m a suburb of Bombay^ with excellent 
sanitary and agncultural results. At Poona also the Bombay 
Agncultural department carries on experiments m the punfica* 
tion and utilization of sewage, and enormous crops have been 
produced on the land dealt with (thirteen acres). 

The improvement of sanitation in towns will benefit agncul- Improved 
ture, but at present the better conservation of manure m 
villages IS agncultor^y far more important. In practically jnanuie 
every part of India the outlymg fields of villages are rarely necessary, 
manured The natural fertihty of deep black cotton soil, and 
of the deep alluvial soils of the north of India, which are some- 
times renewed by silt deposits from nvers and canals, .is 
undoubtedly great, but sooner or later the loss caused by the 
removal of crops must be returned as manure or else the pro- 
duang powers of these soils will be affected A great deal of 
land, particularly in the poorer tracts of Peninsular India, is 
slowly undergomg exhauston for lack of manuring, and the 
ultimate return of all organic ^matter to the land is the ideal 
to be kept m view. In some parts of India social customs 
facilitate improved methods Wells are numerous where the 
soil IS good, and the mtensive cultivation necessitates adequate 
supplies of manure The peasants are not crowded in villages, 
but occupy httle hamlets amid their fields Sanitation is thus 
improved, and the manunal value of household waste is 
distnbuted farther than m tbe ordmaiy village commumty 
The cultivator is on the spot to watch his crops, and durmg a 
large part of the year he tethers his cattle in his fields at night. 

The droppings are applied evenly to the land as the feeding 
place is moved daily. Sheep and goats are, m some locahtes, 
systematically penned at night to mshiure the fields for particular 
crops 

In parts of Madras and Mysore particular trees are grown by Use of 
ryots on the dams of tanks and on waste land, to provide leaves 
and tender twigs for use as green manure. Bice under tanks is 
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extensively manured in this way In vanous parts of India 
wild indigo, and other plants which grow freely on waste lands 
and are not grazed by cattle, are similarly employed Speaking 
generally, the cultivator is quick to seize any chance of supple- 
menting his limited stock of manure 

The resources of India m mineral manures are relatively 
small, and it is doubtful whether it will ever pay to import 
chemical manures for ordinary crops. Planters import them, 
however, for tea, coffee, and sugar-cane. Mineral phosphates of 
generally poor quahty have been discovered in various parts of 
the country, and in large quantity in some places, but for 
general use it is believed that Chnstmas Island phosphates, 
which are very pure and can be imported at low rates, would 
be cheaper Crude nitre (saltpetre) is a local product m the 
north of India and m Madras It is largely obtainable from 
anaent village sites at about 6 o per cent purity. Nitre of this 
quality is cheap, and is used locally as manure, particularly 
for nee, wheat, and tobacco The price of refined nitre has 
hitherto prevented its use by the ordinary Indian cultivator, and 
it is mainly exported, pnncipally to the United Kingdom 
Gypsum is obtained extensively m the Salt Range, and locally 
in other places. It may prove useful for some crops, especially 
in the treatment of soils contaming an excessive amount of 
soda, if It can be brought to such land at a reasonable pnee 

Bones are m most countnes regarded as valuable manure for 
almost all cultivated crops , but almost everywhere m India the 
value of bones for manure is disregarded by the cultivator 
This IS due partly to religious and caste prejudices, partly to 
the difficulty of crushing and heating them, and partly to their 
small effect on some Indian soils They are, however, em- 
ployed with useful effect by tea and coffee planters Expenments 
have proved that for irrigated or ‘dry’ crops bones, though 
aush^ fine, are, if otherwise untreated, extremely slow m their 
action. Dissolved bones are more effective, but the cost is 
piohihtive, as sulphunc aad is not yet made m India. The 
export of bones durmg late years has averaged about 100,000 
tons per annum, and the export trade has raised prices to so 
high a pitch that oil-cakes and other by-products, which are 
more effectve as manure, can be obtam^ almost anywhere m 
India at much cheaper rates. 

In irrigated garden lands, castor-cake and karanj cake (made 
from the seeds of Pongoma gladra) are extensively used as 
manure and, owmg to an increased demand, have risen largely 
in price. These cakes are now dearer than certain edible 
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cakes which are much ncher in the more important elements 
of fertility, namely, nitrogen, phosphonc acid, and potash. It 
has been experimentally proved that safflower, Niger seed, 
ground-nut cake, cotton-seed cake, and cotton-seed are, in 
equivalent applications, more effective and economical manures 
for sugar-cane than the ordinary manure cakes. It is of course 
poor economy to use edible cak:es as manure, but it is still less 
profitable to give them as food to cattle if the dung is burnt as 
fuel Fish-manure is used along the west coast in vanous 
places, but cannot be earned far inland as, being badly pre- 
served, It decomposes rapidly 

Green manunng is a common practice m respect to imgated Green 
crops Several crops are grown for this purpose, the most 
common bemg horse gram {Dohehos btfiorus) and Bombay 
hemp (Crotalana junceii), commonly called san^ both Legmm- 
nosae. The san, wbch grows rapidly, quidcly shades the 
ground and smodiers weeds . it is ploughed m when 3 or 
4 feet high. The system of green manunng is cheap, 
effective for some crops, and well within the means of all except 
the poorest cultivators 

It has already been mdicated that there are avoidable losses improve- 
of manunal matter m India , but the husbandman is becoming 
more ahve to the utilization of available supphes The estab- supplies 
lishment of fuel and fodder reserves, and the extension of 
imgation and other works calculated to avert famme, will help 
the cultivator to store a larger quantity of farm-yard manure 
than he does at present, and will make him less dependent upon 
outside supphes 

In no part of India is bare fallowing practised, except, in Fallows 
fauly large holdings, on the deep black cotton soil of the 
Broach District of Bombay. The Mds are there rested for a 
year and are very carefully tilled durmg this time. Under the 
standard rotation of rah and alternately m Northern 
India, the rabt is followed by nearly three months* rest, and 
the khanfhj an interval of mne or ten months. On the whole, 
it may be said that the land gets as much rest as the cultivator 
can afford to give 

Throughout Peninsular India, m the more open tracts where cultivable 
the agncultural population is sparse or not congested, land which 
has become reduced m condition by cropping is allowed to he 
waste, usually for several years, to recover feitihty. This 
practice is due to vanous reasons, the chief being want of capital, 
labour, cattle, and manure The land when waste is soon over- 
grown, and much work is required to make it fit for aop-growmg. 
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It IS extremely doubtful if this sort of fallowing is actually 
remunerative, although increased fertility is thereby acquired. 

Within the forests, and in areas which have recently been 
opened up for cultivation, the patches that grow crops are 
changed from year to year This practice is at the present day 
most prevalent in Burma, Assam, the Central Provinces and 
Centrd India, and on the Western Ghats The crops raised 
and the extent of fallowing vary with local conditions of soil 
and chmate. The following description of what is done on the 
mrka^ lands of the Western Ghats gives a general idea of the 
prevailing practice A short rotation of crops, chiefly inferior 
millets, is followed by a penod of rest varying from three to ten 
years, dunng which time the land lies waste After fallow the 
land IS prepared by cutting the scrub growth m the hot weather. 
This IS laid evenly over the surface, and is generally supple- 
mented by branch wood obtained in the forest and by dried 
grass and straw which has little or no value as fodder The 
material thus arranged is burnt slowly ftom the lee side Nagh 
seed {Eleustne coracam) is then sown broadcast in the ashes 
and hghtly ploughed in at the flrst fall of ram The surface ib 
subsequently broken and levelled by hand implements, but is 
usually left very rough. If ploughing is impracticable, as it 
oft^ is on steep land, the seed is covered by digging with a 
hard-wood pick The thinnmg out of superfluous seedlings 
and a little weeding are the only other operations till harvest 
time. The preparatory tillage for the other crops of the rota- 
tion — ^generally mri {Pamcum mi/iaceum\ hank (Paspakm 
scrobiculaiupiji and Niger seed {Gutzoiia aibysstmc(I)--\% some- 
what more careful, but the system is haphazard to a degree, 
and is manifestly a modiflcation of the nomadic cultivation 
which at one time was more extensively practised than at 
present. The abongmol hill tribes live mainly on wild tubers 
and other forest products which they know precisely where to 
And These natural foods are supplemented by cultivation of 
the most primitive kind, rice, maize, millets, oilseeds, and cotton 
being the prmapal crops grown. The tnbes are* diverse in 
their habits and ongin, but nomadic cultivation is practised by 
all- It consists of burning down a patch of forest m a situation 
favourable as regards soil and rainfall for cultivation, and sow- 
mg seed, after little or no preparatory tillage, m the ashes and 
cleared soil. In some cases a crop is taken from the same 
cleanng for two or three years in succession, but a new patch 
may be selected annually Nomadic cultivation has been a 
formidable enemy to forest conservancy, onginating fires which 
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cause much destruction At the present day the system is 
more under control, and destructive fires are due either to 
accident or set purpose In the latter case the object is to 
bum old grass and scrub growth, a^d thus improve the nature 
grazing Settled cultivatc»:s owning cattle are now more 
responsible for such forest fires than the wandei^mg abonginal 
tribes Nomadic cultivation is known as taungya in Burma, 
jhtmi on the north-eastern frontier, dal^a in Central India, 
kMl in the Himalayas, and in the Western Ghits 
The practice of regular rotation of crops is followed in Rotation of 
many parts of India The ryot knows that the fertility of his 
field cannot be mamtamed at a high standard if the same crop 
IS taken too often in consecutive years , and he knows, too, 
which crops are particularly eichaustmg and which exercise an 
amelioratmg influence on the soil The staple crops are 
regulated by local conditions of soil and climate, and the 
rotations that are possible are similarly determined as the 
result of experience. Local conditions are so variable, and 
the cultivated crops so numerous, that it would be difflcult to 
specify typical rotations representing wide areas The common Mixed 
Indian system of growing mixed crops serves in many respects 
the purposes of rotation. It is undoubtedly a successful and 
profitable method, which has done more to uphold the fertility 
of Indian soils than any other practice. There are very good 
reasons why it is profitable to grow pulses, oilseeds, and fibre 
plants mixed with, or subordinate to, cereals hke jowar^ hdjroy 
or wheat Owmg to the variability of the seasons the Indian 
cultivator is at sowmg time most uncertain as to harvest 
prospects, and expenence proves that the risk of total Mure 
in an unfavourable year is minimized, by growing a mpced crop 
If the pulse Ms the cereal may succ^ and vice versa Pulse 
crops, whether grown alone or in/combmation with other crops, 
exercise another beneficial influence m that they ennch the 
soil with mtrogen, of which element Indian soils reqmre 
a frequently renewed supply The common growth of these 
pulses IS a testimony to the fundamental sdandness of the 
traditional agncultural practice of the country No pulse crop 
cultivated m India ^erases such a general fertilizmg effect as 
arhar {Cajanus tndteus) It is grown m every Frovmce mixed 
with other crops, its long tap-root enables it to withstand 
drought and to search in the subsoil for plant food, it spreads 
out and grows fleely after the cefeal, to which it is subor^nate, 
has been harvested ; and nearly all the leaves fall as the plants 
npen, thus enncbing the sur&ce soil 
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IIL Principal Crops 

The more important field and garden crops cultivated in 
India are set forth m detail m Table II at the end of this 
chapter (pp, 98-9), while Table III (p 100) gives for each 
Province the area under rice, wheat, millet, pulses, sugar-cane, 
fodder crops, tea, opium, tobacco, indigo, and cotton, m the 
year 1903-4 

The cultivation and general characters of the most repre- 
sentative crops will now be described 
Ihce Rice {Oryza has been cultivated in India from the 
very earliest times, and is the staple food of a great portion of 
the people It is essentially a crop of damp tropical or semi- 
tropical climates The finest voneties and the largest >ields 
are produced in tracts which, during the growing season, afford 
a moderate degree of sunshme and a damp warm atmosphere 
Rice IS therefore the staple crop in all areas of heavy and 
assured rainfall, but good crops are produced m distncts 
which receive moderate or even light ram, when this can be 
assisted by suffiaent irrigation. 

Aica The normal nee cultivation m India exceeds 109,000 square 
cultivated Qf ^hich more than half is m Bengal Rice production 
has, in recent years, extended more rapidly in Burma and 
Assam than elsewhere These Provinces now cultivate respec- 
tively about 13,000 and 5,000 square miles The areas for 
the other important nce-growmg Provinces are (m square 
miles)— United Provinces 11,000, Madras 10,000, Central 
Provinces 7,000, and Bombay 4,000. 

Vaneties The vaneties of paddy, as unhusked rice is often called, are 
exceedmgly numerous, and the peasants know the conditions 
of soil, cultivation, climate, and water-supply most suitable for 
each of the several local kinds These vary from very fine 
to very coarse, with numerous intermediate vaneties. Most 
of the finest grades are grown from transplanted seedhngs, and 
have long, thin, sharp-pomted grams, which are yellow or 
golden yellow in colour. The husked nee is nearly white, very 
translucent, long, and thm The finest nee is also fragrant or 
scented The grams of coarse vaneties are usually large, full- 
bodied, deeply scored, and dark coloured, while the husked 
nee IS usually thick and opaque Its colour may be white, 
creamy white, pale brown, or reddish brown 

There axe also early, medium, and late-npenmg vaneties of 
paddy The last are generally the finest and need a full 
supply, but a small depth, of water throughout the growing 
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season Some coarse long-stemmed varieties thrive on land 
which IS liable to be flooded, and others are adapted for salt 
deltaic land reclaimed from the sea- The head of gram vanes 
from a large drooping panicle to an erect small one. 

In parts of Madias, on canal-imgated lands which are Season of 
fertilized by silt, three crops of nee are often raised in a year 
In most other parts of India nce-beds yield only one crop of 
nee annually, but another crop (usually a pulse) is taken when 
conditions are favourable Outside Madras nee is generally 
a kkatif crop, sown as early as possible after the south-west 
monsoon sets m In Bengal, however, there are two mam 
harvests, the dus or early crop being sown on comparatively 
high lands durmg the sprmg showers, while the dman crop is 
sown in the lower fields in June and July 

Rice IS everywhere grown in embanked fields Level orRice-fidds 
nearly level beds are necessary, because ram or imgation water 
must be impounded and kept at a height which should vary as 
the crop grows At no tune should more than two-thu*ds of 
the plant be immersed where fine short-stemmed varieties are 
grown 

The best soils for nee are clays or clay loams of fair depth 
The crop luxunates on sod through which water can percolate 
with freedom, and over which it flows slowly , but m Northern 
India It IS grown successfully even on clays which are almost 
impervious 

Many nce-fields which receive much silt with imgation water 
are rarely or sparmgly manured Otherwise a good crop is 
exhaustmg, and hberal manunng is generally necessary to 
produce a valuable variety In places green manunng is 
practised, for which purpose san {Crotalana juncea) is sown 
thickly with the first fall of ram In Madras and the coast 
distncts of Bombay, the green leaves and twigs of certain trees 
are used as manure Castor-cake is sparingly used m places , 
but by far the commonest appheahons are ordmary cattle 
dung, and tank mud where available. 

Rice IS sown in three ways — ^broadcast, by drill, and by trans- Methods of 
plantation from a seed-bed where it has been sown broadcast. 

As a rule the first method is practised on mfenor soils, or 
where labour is scarce Rice is dulled m some distncts of 
Bombay, but this system is not common- The third method 
IS much more usual than the others, and is less nsky 
Broadcast or dnlled nee requires 80 to 120 lb of seed per 
acre, while the seed rate of the transplanted crop varies from 
30 to 80 lb. per acre 
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trails- The seed-beds are highly manured, sheep or goat droppings 
apphcation. The tillage should be careful, 

^ beds " and is often accomplished by hand implements The seed is 
sown very thickly m fine tilth with the first fall of ram In the 
heavy rainfall tracts of Bombay the seed-beds are subjected 
to a 'process called rah Cow-dung, brushwood, dry leaves, 
and coarse grass are spread in a thick layer over the surface 
and then burnt, the seed being sown in the fine earth and 
ashes. No other manure is applied The seedlings come up 
strong, with few or no weeds. A seed-bed should supply seed- 
hngs sufficient to transplant from six to ten times its own area. 

If the seedlings grow unchecked in the seed-bed they are 
ready for transplanting in four to five weeks, when they are 
8 to ro inches high The cultivation of the general area 
begiins when the soil is well soaked, and should be complete 
by the time the seedlmgs are ready Each nce-bed {kidn) 
should be twice ploughed when well soaked with the first fall 
of rain , and afterwards, when the seedlmgs are nearly ready 
for transplanting, it should be puddled into a thin mud by 
further ploughing and tramplmg of the cattle 
In removing the seedling^ from the nursery care must be 
taken not to damage them, and the seed-beds are flooded so 
that they may be easily uprooted. The roots are washed in 
the water, and the seedlmgs are tied into bundles and carried 
to the field, where they are planted by hand, the root ends 
being forced into the soft mud About four seedlings are 
planted together, at intervals of 6 or 8 mches, the regularity 
and deftness with which the work is done being astonishing 
In a week the seedlmgs get rooted and regain a healthy green 
colour Weeding is necessary, but little is required when there 
is sufficiency of water If the field has not already dned up, 
the water should be drawn off about ten days before the crop 
IS npe 

Broad- ' Broadcast and dnlled nee receives m Peninsular India 
Syed ^ a considerable amount of weeding. Superfluous seedlmgs are 

nccv ^ reiiioved m places, and vacancies filled up A cunous system 
of cdtLvatmg nee prevails m parts of the Central Provinces 
The seed is sown thickly broadcast in the kidns^ and a plough 
IS worked among the seedlings when about lo inches high, with 
the result that many are uprooted and the weeds disturbed. 
The latter are then removed and the nee seedkngs take root 
again in the mud This system, known as hasi^ has some of 
the advantages of transplantation. 

The field should be comparativ^y dry when the nee crop is 
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harvested ; but in Bengal this is sometimes impossible, and the Halting 
reaped crop has then to be canned labonously m head-loads to 
be dned in the sun on higher ground Early varieties of the ^ ^ 
khanf crop npen in September and October, and the late 
vaneties m November and December The crop is cut with a 
sickle near the ground and laid in open bundles of sheaf 
size These get dry m a few days, and are then tied mto 
larger bundles and earned to the threshing-floor The grain is 
threshed by beatmg on a board or log of wood, placed over a 
large doth so spread out as to catch the gram as it falls 
A small bundle is beaten at a time and a few vigorous strokes 
separate most of the gram. The crop is also trampled under 
the feet of oxen, and m this way all the gram can be separated* 

The straw when threshed on a board as desenbed m^es ex- 
cellent thatch, but poor fodder 

The yield m different tracts, from different soils, and from Out-hun. 
different methods of cultivation vanes very greatly, In good 
soil an average transplanted crop yields about 2,400 lb. of paddy 
per acre in a favourable season Broadcast and dnlled rice 
yield much less 

There is a large export of nee from India in normal years 
Dunng the ten years ending with 1899-1900 the exports 
averaged 31,500,000 cwt , valued at nearly 13 crores In 1903-4 
th^ were 44,000,000 cwt, valued at 19 crores The bulk of 
the exported nee comes from Burma This Province, though 
its production is far less than that of Bengal, grows nee pnna- 
pally for export, while the harvests of the other nce-growing 
tracts are mainly for home needs. When India suffers from 
bad seasons, much of the Burma nee is diverted from foreign 
to Indian consumption. 

The varieties of wheat most commonly cultivated may be Wheat, 
referred to Tntimm vulgare, but two other forms are exten- 
sively grown in India— Spelta, spelt wheat, and T pilosum^ 
velvet-chaffed wheat 

This cereal, which has been cultivated from prehistoric times 
m Europe, Asia, and Africa, is essentially a crop of the warmer 
and dner parts of the temperate zone , but its limits of growth 
are wide, its vaneties being adapted to nearly all chmates 
Wheat can be raised successfully with a greater range of temper- 
ature than perhaps any other cultivated plant In India it is 
always grown m&e cold weather, most extensively in the north, 
and hardly at all m the south The young seedhngs of the 
hardier varieties are not killed by frost, but cold causes damage 
as the crop is approaching maturity. 
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Area India grows more than 31,000 square miles of wheat The 
cultivated, ygjy considcTably from season to season, depend- 

ing upon the character of the late rainfall To some extent 
the crop is interchangeable with other radi crops, such as 
linseed and gram, which require less moisture In 1903-4 
the areas m the important wheat-growmg Provinces were (m 
square miles) — Punjab and Frontier Province 13,600, United 
Provinces 12,200, Central Provinces and Berar 5,300, Bombay 
(including Native States) 3,400, and Bengal 2,300. 

Vaneties, Wheat of nearly all varieties is ‘ square head * in appearance 
and fully awned The gram may be classed into hard and soft 
white, hard and soft yellow, and hard and soft red There are 
very few soft white vaneties Muzaffarnagar wheat, which is of 
this class, is in great demand for export, the hard white ^aksh 
of the Central Provinces and Bombay being next m favour 
The grains of the best varieties are long, elhptical, fairly well 
filled, and heavy 

<Diy’ crop In Bombay, the Central Provinces and Berar, and Central 
wheat t ^ extensively grown on deep moisture- 

holding black soil, and excellent crops are produced if the late 
xains are favourable 

The chief crops rotated with ‘ dry’ crop wheat are linseed, 
gram, safflower, and rait jawdr, and a subordinate mixture 
of linseed, gram, or safflower is often grown v^ith the wheat. 

The preparatory tillage is usually careful. It begins with the 
scarifier before the monsoon, and ^is implement is also worked 
once a month during the rams when the soil is in suitable 
condition. Black soil is not often manured for * dry ’ crop wheat 
A light dressing may be given, if available, in August and 
ploughed lightly la The seed is sown in October, by a heavy 
two or three-coult 6 red dnll, or a seed-tube attached to a plough, 
60 to 100 lb. per acre being required. Very little weeding 
IS needed Little ram falls after sowing, and the crop npens 
m three and a half to four months A good average crop 
yields about 3 oo lb per acre. 

lifted Imgated wheat is most important in the north of India, 
^ where it is very successfully raised by canal and well 
imgahon on the deep alluvial loams. It is grown alone or 
mixed with gram or barley, or there may be subordinate rows 
of rape and a sprmkhng of mustard. On the virgin soils of 
the new canal colomes wheat 15 a favounte crop, as it is m keen 
demand for export. 

Careful tillage is necessary to secure a good crop of imgated 
wheat Usually the land sown has home no crop m the kimf 



AGRICULTURE 


31 


I] 

season, and between August and October it is prepared with 
a light plough which is used repeatedly Manure in hght 
dressings is applied in September, and is mixed with the soil 
by the subsequent tillage Sowing begins m the middle of 
October, and the seed, which is applied at the rate of about 
100 lb per acre, is sown through a seed-tube attached to the 
plough or dropped by hand in the furrow The surface is 
then smoothed with a clod-crusher and roughly formed mto 
beds for irngation. A preliminary flooding may be required 
for tillage when the rainfall is light or when the rains have 
ceased early In this case ploughmg does not begm until 
October, and the whole of the preparatory tillage is done in 
two or three weeks The crop takes about five months to 
come to matunty, and requires three or four waterings, unless 
the winter rams are specially ^vouiable 
•Wheat IS reaped with a sickle, or is uprooted by hand aided 
by a blunt sickle. The surface soil at harvest time is dzy and 
loose, and the plants are easily taken up. The crop is usually 
very dry when harvested, and it can therefore be threshed 
almost at once. The straw and gram are trampled out under 
the feet of bullocks, and the gram is easily winnowed in the 
hot winds which blow m April The chaif {plmci) provides 
a fairly good fodder which, however, is much improved if mixed 
with chaff similarly obtained from gram and other pulse crops 
which enter mto the rotation of wheat lands 

Imgated wheat on land liberally manured yields from 1,200 Ont-tnm. 
to 1,600 lb of gram per acre The out-turn may, however, be 
senously dimmished by rust, which is most prevalent with 
cloudy weather m Febniaxy. It damages the crop less often 
in the north than in Bengal, Central India, and Bombay, 

The exports of wheat fluctuate with good and bad seasons, Exports, 
the wheat produce of Northern India bemg largely retamed m 
the country when there is scarcity or threatened scarcity m the 
famme zones. Thus, while during the ten years ending with 
1899-1900 the exports averaged 12,500,000 cwt, in 1900-1, 
after a senous famine, they were only 500,000 cwt In 1903-4, 
on the other hand, they rose to 26,000,000 cwt, valued at 
II crores. In 1903, out of about 60,000,000 cwt of wheat 
unported into the United Kingdom, 17,000,000 cwt were from 
India, the only countries which sent larger amounts being the 
Umted States (24,000,000 cwt.) and Russia (a little over 
1 7,000,000 cwt ) Indian wheat imported into England has the 
reputation of being ‘ dirty ’ , but Dr Voelcker has shown * that 
^ JS^ort m the Impvoement of Indian Agriculture^ chap xiv. 
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this IS iti no way due to bad cultivation or careless threshing 
on the part of the ryot, but to deliberate adulteration to suit 
the requirements of the Enghsh com trade 

Indian millets are of two and bajra^ which 

have large leaves and stout stalks and grow to a height of 6 to 
S feet or more , and the small millets which grow to a height 
of only 3 feet or less J<mar and hajm are much more 
important crops than the smaller millets. They occupy to- 
geier about 20,000 square miles in Bombay, 11,000 in 
Madras, 8,000 m the Central Provinces and Berar, and 9,000 
to 11,000 m the United Provinces and the Punjab. Jmar 
will probably, in time, also become an important crop in the 
dry zone of Burma. 

Jowar (Andropogon Sorghum or Sorghm mlgare) is com- 
monly known as grey millet, and in Madras is styled choiam 
It IS doubtful whether it was originally a native of India The 
Guinea corn of the West Indies, the Dhuna of Egypt, the 
Kaffir corn of South Africa, and the Broom com of Itdy and 
the Umted States are all millets somewhat similar to jowdr^ 

The number of vaneties of jowdr^ the cultivation of which 
will be descnbed here as representative of the millet crops 
generally, is very large Some grow best m the rains, others in 
the rabi season, the former bemg much the more numerous 
There are early, medium, and late-npenmg kinds. The length 
and stoutness of the stalks and the size of the gram-head 
depend greatly upon the season, the kind and condition of soil, 
and the cultivation. A healthy plant produces only one shoot, 
and generally each stalk produces only a single head of gram 
The heads' of gram vary much in size, weight, and colour. 
The weight may range from 2 oz, or less to i lb or more, 
while the shape assumes many forms varymg through mfimte 
gradations between a hard densely packed conical head and a 
much-branched drooping panicle The colour ranges, accord- 
ing to vanety, from pure white, through all the shades of 
yellow, amber, and red, to a dull brown. The best gram is 
pure, or creamy, white. 

In addition to its food-services, jowdr is the most important 
fodder crop over a large part of India, and the fodder of all 
varieties is much improved if the seed is sown thickly. The 
crowded plants grow tall and thm, and the stalks are much less 
woody than those of a crop grown speaally for seed. The 
best fodder Variety is the sundhta jowdr of Gujarat, A good 
crop of this vanety is very dense, and stands 9 to ii feet high, 
with stalks not much thicker than strong wheat straw, which 
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can be giyen to cattle with no waste. The best fodder varieties, 
when hbeially cultivated, yield enormous out-turns. In feivour- 
able seasons, or with irrigation, more than 30,000 lb. of green 
fodder per acre can be obtamed, which wW dry will weigh 
about 5 tons. 

Jowar IS the staple gram crop where pure or mixed black Khanf 
soils predominate, and is very successfully grown in rotation 
with cotton The rainfall most suitable for khanf jowdr is*' 
from 30 to 40 inches per annum In the Deccan, jawdr 
occupies the lower-lymg, deeper, and more fertile soils, as well 
as the more open black soil plains, and gives place to bdjra 
(known in Madras as cambti) on the shallow mixed black and 
red and the lighter-coloured stony soils found on sloping 
ground. Jowdr also does very well m the alluvial tract, par- 
ticularly on the clay or clay-loam soils, while bdjra is sown on 
more sandy soil. 

Rabi jowdr is grown extensively m black soil areas affected 
by the retreating south-west monsoon. Elsewhere its success- 
ful cultivation depends upon two conditions — a soil that is 
dense and deep enough to retam moisture, and the suflSciency 
of the late ramfall, the September and October ram bemg 
particularly important 

On black soil a good deal of the preparatory tillage for the The 
khanf cxag^ which is done with the scanfier, should begm m 
the hot weather. This unplement should also be worked two 
or three times after the f^st rams. The crop requires a fine 
friable seed-bed, and the land should be ready for sowing by 
the end of June Jowdr is not usually manured . any manure 
available is given to the rotation crop, cotton Vanous pulses, 
oilseeds, and fibre plants are grown with kkarif jowdr The 
most common mixtures are arkar^ mung^ and urd (pulses), hi 
(an oilseed), and ambddi or fdtsan (a fibre plant). The 
ordinary seed rate per acre is 6 to 8 lb. of jowdr and to 2^ 
lb. of the subordinate pulse mixture. The seeds axe generally 
mixed before sowing, and are sown with a three or four- 
coultered seed-drill m rows 14 to 16 inches apart Jowdr 
seedhngs are very small and dehcate when they first come up, 
and tunely hand-weeding is therefore necessary. The seedlings 
soon get strong, and when they are 4 to 6 inches high bullock- 
hoeing IS reqmred, which should be repeated at least three tunes 
when the suifiice sod is dry and workable Superfluous seed- 
hngs are thumed out, the strongest being left about 9 inches 
apart in the rows The jowdr npens in October and Novem- 
ber . the small pulses are reaped earlier, but arhar and ambddi 
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are left standing in the field after the jmdr has been reaped 
Birds are very destructive to jmar and some of the other 
millets, and the crop requires to be watched for a month or six 
weeks before harvest 

The method of harvesting depends upon the character of the 
crop. If the stalks are coarse and tall they are cut with a 
sharp sickle, and a long stubble is left which is subsequently 
uprooted and gathered for fuel. If the crop is thick and the 
stalks fine, the plants are partly reaped and partly uprooted 
with a blunt sickle. After a few days^ exposure in the sun the 
heads of gram are cut off and carted to the threshing-floor 
The stalks {Jiarhi) are then bound into sheaves which are care- 
fully stacked. The heads are threshed in the ordinary way 
under the feet of bullocks Sometimes the heap is made of 
larger diameter than usual and the bullocks are driven round 
yoked to a cart, the pressure of the wheels helping to separate 
the gram In Madras, especially in the Bellary Distnct, ordi- 
nary stone road-rollers are used for threshing jmdr and do 
effective work. The gram is sifted from the chaff in the wind 
and subsequently cleaned with a hand nddle or mp 

In the Deccan an average crop of khanf jowar will vary, 
according to the quality of the soil, from 500 to 900 lb per 
acre, with 100 to 200 lb of subordinate pulses and 350 to 450 
bundles of karhi A small bundle of karbi weighs about 3 lb. 
and a large bundle 7 or 8 lb. 

The rabi For rabi jowdr the land is prepared with the plough and the 
scarifier during the rams, usually receiving the careful prepara- 
tion already described for wheat The crop is sown done, or 
with subordinate rows of safflower, gram, or hnseed The seed 
rate per acre is 6 to 8 lb of jowdr and i or 2 lb of the other 
seed. A heavy two or three-coultered drill is used for sowing, 
and the rows are 16 to 20 inches apart The seed is sown m 
September-October, and harvest comes in February or March 
The ears are generally cut off the standing crop, and the stalks, 
after a few days, are reaped or pulled by the root A good 
rah crop on black soil will yield 600 to 700 lb per acre of 
jowdr and 100 lb- of safflower 

Exports. Jowdr and bdjra are very important food-grams in India, 
but are not at any time extensively exported, and very little is 
sent away m years of scarcity or famme. The exports in 
i903“4 amounted to 2,000,000 cwt , valued at 71 lakhs 

Pulses, Gram or chick-pea {Ctcer anetmurri)^ which we may take as 
the specimen pulse crop, is sometimes styled Bengal gram, to 
distinguish It from hulth or khuldt {Doltchos hflorus), which is 
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India IS ancient. It is a low-growing feathery plant, with, 
usually, small pink flowers There are four varieties in com- 
mon cultivation, which differ chiefly m the colour of the seed 
The colours are black, dark red or reddish brown, yellow, and 
white or creamy white The plants producing the first three 
are generally grown mdiscriminately together The plant which 
yields white seed has white or light-coloured flowers, and is 
larger but less productive than the others. 

Gram occupies normally about 15,000 square miles, the 
areas actually sown varying with the character of the late rains 
The United Provinces grow about half the total area, and the 
crop IS important also m the Punjab, Bengal, Bombay, and the 
Central Provinces 

Gram is always a rabi crop It is extensively grown on Cultiva- 
black soil as a ‘ dry ’ crop, and is there usually the sole crop of 
the year In the alluvial tracts of the north it grows well on 
the heavier soils without irrigation, but is imgated m districts 
of very light rainfall, and also in specially dry seasons. It is 
often grown as a second crop, when it receives only rough 
cultivation, but yields well if there is sufficient moisture in the 
soil 

Gram is most generally grown alone, except in the north, 
where it is commonly mixed with wheat or barley In black 
soil It is sometimes sown mixed with wheat or with subordinate 
rows of linseed or safflower 

Gram is everywhere recognized as a valuable rotation crop, 
being, hke other leguminous crops, restorative to the soil A 
good crop IS dense and shades the ground, and thus suppresses 
weeds The land is left clean, and the succeeding crop 
benefits to a considerable extent 

Gram and wheat are interchangeable according to the 
character of the season, and both crops receive the same sort 
of preparatory tillage The land should be ready for sowing by 
the middle of September In the north of India the seed is 
sown hke wheat, or broadcast , on black soil a heavy two 
or three-coultered dnll is used for sowing. The seed rows 
are generally a foot or less apart Gram should be sown 
first of the robi crops, as it requires a warm and moist seed- 
bed A crop sown m October npens from February to April, 
and m the interval it rarely requires weeding or any other 
attention. 

When the seedlmgs begm to branch and before flowers are 
produced the leading shoots are sometimes mpped off, to make 
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the plants busber and more productive. The cuttings are 
eaten as a vegetable 

Gram as it npens changes to a rich yellow-brown colour, 
and many leaves drop off and litter the ground It is reaped 
with a blunt sickle and is generally uprooted The fine chaff 
makes excellent fodder It has an acid taste, and, if mixed 
with the hhusa of wheat, gives the whole mass an agreeable 
flavour which cattle like 

In black soil ‘dry’ crop gram yields on an average 500 to 
600 lb of pulse per acre The out-turn from an alluvial soil 
is higher, averaging 700 to 800 lb per acre, but is greatly 
mfluenced by the amount of winter ram, especially in January 

Gram and other pulses are largely eaten in all parts of India, 
and exports are not extensive In 1903-4 the pulse exports 
amounted to 2,500,000 cwt , valued at 91-^ lakhs 

The statistical returns give an average area of about 19,000 
square miles under oilseeds Bengal has about one-third of 
the whole, while Bombay, the Central Provinces, and Madras 
grow annually about 3,000 square miles each Oilseeds are 
largely grown m other Provmces, mixed with other crops, for 
local consumption 

The exports of oilseeds averaged 16,750,000 cwt, valued 
at about ii crores, dunng the ten years ending with 1899-1900. 
In 1903-4 the figures were 24,500,000 cwt, valued at 
14^ crores The most prominent oilseed crops are sesamum, 
linseed, rape, mustard, castor, and ground-nut 

Linseed {Ztnum usttattsszmum) is found wild between the 
Persian Gulf and the Black Sea, and may have been introduced 
mto India by the Aryans. Here it is grown chiefly for its 
seed, which is valuable on account of the oil extracted there- 
from and because the oilcake is a very important cattle food 
In more temperate countnes this plant is grown for its fibre 
(flax) as well as for its seed Experimental efforts have been 
made to extract flax from the Indian plant, but without much 
success 

Linseed is an erect annual A mature crop stands from 
ij to 2 feet high, the stems nse some distance from the 
ground and then branch freely. The dehcate colounng of 
the pale-blue flowers is very stnkmg The fruit is a rounded 
capsule, with ten divisions and a smgle seed in each. The 
seeds are smooth, shming, oval, and flattened, and ore commonly 
a nch mahogany brown m colour A variety with creamy 
white seed is sparingly cultivated. 

Nearly 5,000 square miles of linseed are grown in India. 
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The crop is most important m the Central Provinces, with 
an average cultivation (mcluding Berar) of about i,6oo square 
miles. It IS also extensively grown m Bengal, the Umted 
Provinces, and Bombay. 

Though linseed holds only the third position in pomt of 
area among the oilseed crops, bemg in this respect of less 
importance than sesamum and rape, it is much more largely 
exported than the others Between 1898-9 and 1903-4 
the exports ranged from about 5,000,000 to nearly 9,000,000 
■cwt The production of linseed depends largely on local food 
necessities, the pnees ruhng in Europe and the rdative value 
of linseed and cotton for the time bemg 

Linseed is grown only m the rahx season, chiefly on deep Cultiva- 
moisture-holdmg black soil, or on clay soils m the alluvial 
tract It is generally grown alone, except m parts of Bengal 
■and the United Provinces, where it 1$ mixed with wheat, 
rapeseed, and vanous rabi pulses Unless taken as a second 
crop m nce-beds, Imseed is usually the sole crop of the year. 

When grown on black soil the land is prepared m the same 
way as for wheat A clean friable seed-bed should be ready 
by the end of September, and m October the seed is drilled 
at the rate of 10 to 12 lb per acre A light drill is used, with 
•coulters one foot apart, and the seed should not be covered 
deeply. If there is sufiiaent moisture for successful germina- 
tion, the crop will on deep black soil reach maturity with very 
little ramfall. It is reaped from February to Apnl, before it 
IS dead npe The seed falls easily from the dry plants, and 
so the crop is earned as expeditiously as possible to the 
threshing-floor. It is separated by beatmg with a stick when 
the plants have been fully dned in the sun, and is winnowed 
in the usual way. 

A good harvest of Imseed on deep black soil will yield about 
500 lb of seed per acre, but the crop is precanous and often 
produces less 

Sesamum, or gingelly {Sesamum tndxcum)^ is found wild in Sesamiuii. 
Java and is probably mdigenous m India also It is an 
annual herbaceous plant, 3^ to 4J feet high when full grown. 

The stems are erect, but branch freely if the plants get room 
The fruit is a four-celled capsule which when npe opens at 
the top The seeds, which are numerous, are oval, flattened, 
and either shming white, grey, reddish brown, dark brown, or 
black accordmg to vanety. Some kmds are specially suitable 
for sowing on fairly hght soils m the ^i^^seasoii, while other 
varieties grow better on heavier soil, as early radi crops 
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About 6,600 square miles are grown with sesamum m India 
Bengal had the largest average area for the ten years ending 
1899-1900 Sesamum is also widely grown in the Central 
Provinces, Burma, Madras, the United Provinces, and Bombay 

The rah crop is extensively grown on black or medium 
black soil, where it alternates with cotton and pwar The 
sesamum year affords a good opportunity of thoroughly clean- 
ing the land during the monsoon, as the sowing is done in 
September A clean, fnable, firm seed-bed is obtained by 
ploughing and scarifying between June and August. The 
seed IS sown broadcast or drilled in rows which are from 12 
to 18 inches apart, bemg widest on deep black soil, which gener- 
ally produces a vigorous plant The seed is small and is mixed 
with ashes or fine earth to secure even distribution in sowing 
The seedlings, which should be thinned out when about 6 inches 
high, are delicate at first and are often destroyed by heavy 
ram Hand-weeding and bullock-hoeing are necessary If 
sown m September the crop is ready by January When it is 
npe, the leaves turn yellow and the capsules are mottled with 
black spots The khanf cxo^ is usually mixed with otliier crops, 
such as hajra^ and cotton, but is sown by itself m some 
localities It npens in October or November 

It IS best to harvest the plants by uprooting them, and they 
should then be shaken over a large cloth The seed of such 
capsules as have opened is thus collected The plants are tied 
mto small bundles which are carted the same day to the 
threshing-floor, where they are stacked close together on their 
root ends In the course of a fortnight the capsules open 
fully, and will empty themselves if each bundle is inverted and 
gently beaten with a stick The winnowing is done by wind 
in the ordinary way, and completed by means of the mp, which> 
if deftly handled, will separate all small particles of dust and 
other impurity The stalks and chaff have no fodder value 

A good average sesamum crop from black soil gives about 
450 lb of seed per acre , but the out-turn is often less, as the 
crop, like linseed, is delicate and liable to many mishaps. 

White sesamum is prized for the preparation of native sweet- 
meats Sesamum cake is an excellent cattle food, while the 
oil IS largely used in native cookery. 

The other oilseeds of India are chiefly rape-seed (produced 
pnncipally in the Punjab, United Provinces, and Bengal), 
castor (castor-seed is exported from Bombay, castor-oil from 
Bengal), ground-nuts (produced m Southern India); and 
poppy-seeds and coco-nut-seed (the export of the last is almost 
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exclusively from Madras) The export of oilseeds m lieu of 
the expressed oil is from an agricultural point of view not 
altogether satisfactory, as the inanunal constituents are thus 
lost to the soil 

Indian sugar is produced from sugar-cane, and also to a Sugar- 
considerable extent from the bastard date and palmyra palms. 
Sugar-cane {Saccharum <ffianarum) is a perennial grass with 
thick, solid-jointed, juicy stems, which are usually 8 to 12 feet 
high. The leaves are long and wide, and the lower ones die 
down long before the crop is ripe The mflorescence is a 
large, graceful, feathery plume Some varieties flower regularly, 
others rarely, and the seeds seldom form Sugar-cane is 
essentially a tropical or sub-tropical crop 

A very large number of varieties of sugar-cane are cultivated 
m India They may be broadly grouped into («) thick, jmcy, 
soft kmds, which ordinarily require very liberal cultivation and 
irrigation, (S) thin, hard, less jmcy kinds, which, with well- 
distnbuted ramfall, succeed with less liberal cultivation, and 
with sparmg imgation or even with none The canes of the 
different varieties vary m colour The colours are yellow or 
green, or both , purple , purple and yellowish green m stnpes , 
and purple and green mixed Canes vary in many other 
characteristic ways 

The statistical returns for 1903-4 show the total sugar-cane Areas of 
cultivation in British India at 3,600 square miles, against an 
average of 4,400 for the ten years ending with 1899-1900 
The Provmcial areas were 1,700 square miles m the United 
Provinces, 1,000 m Bengal, and 500 in the Punjab The 
areas m other Provinces are tnflmg m comparison The crop 
IS everywhere urigated, except in parts of Bengal Cultivation 
has declmed during recent years in Bombay and the Central 
Provmces, where the necessary irrigation is much more costly 
than in the north of India 

In the alluvial tracts, where the crop is extensively grown, 
the most suitable soils are good firm loams or hght clays 
The irrigated crop adapts itsdf to any descnption of soil of 
fair depth, if drainage is secured by a pervious subsoil or 
otherwise A water-logged soil is fatal to successful cultivation 

Sugar-cane is commonly called a twelve months’ crop^ but on CtiltiTa- 
an average occupies the l^d only ten or eleven months The 
most common season for planting is February and March, but 
this may be done a month or two earher or later Planting m 
the hot weather is not generally successful, as the young shoots 
suffer from the hot sun 
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The crop is generally propagated from sets or cuttings, 
and sometimes by planting whole canes The sets consist 
of pieces of cane, each with three eye-buds, and generally 
about a foot long A deep fnable tilth is required, which is 
obtained by repeated ploughings during several months Beds 
of 10 feet square or larger are formed for imgation The 
sets are planted in a variety of ways Pits are sometimes 
dug, 4 inches deep, m straight rows 2 feet apart, and one set 
is planted in each pit The sets when carefully covered with 
soil are 6 mches apart m the rows Irrigation is given 
immediately after planting In some places, after the land has 
been well prepared and manured, it is ploughed into ridges 
and furrows. Beds are then formed for imgation and the 
sets are planted m the furrows. This is sometimes done 
by flooding the beds and trampling the sets one by one into 
the soft mud From 12,000 to 16,000 sets are required per 
acre 

Sugar-cane requires constant attention during the first four 
to six months of its growth. Soon after plantmg hand- 
weeding IS required, which is repeated as often as necessary. 
Digging between the rows with a light pick is beneficial As 
the crop acquires height the canes should be supported by 
eaithmg them up * this is done four or five months after 
plantmg. An extra dressing of manure is now often given, 
castor-cake and other oil-cakes being most suitable. The 
canes, originally planted m flat beds or m furrows, are earthed 
up with a hand hoe so as to form ndges, the furrows between 
which serve as water channels for further irngation. The 
ndges also give support to the cane, so that it is not lodged 
by the force of wmd or ram Cane when lodged yields a 
smaller percentage of ciystallizable sugar 

Cane is trashed by removing all dead side-leaves, so that 
air gets freer access to the crop Wrapping the cane in its 
own dead side-leaves, though costly, is required where rats, 
jackals, and wild hog are numerous and destructive 

Sugar-cane makes slow progress dunng the first three or four 
months; and subordinate crops which npen quickly, such as 
maize, green omons, cucumbers, and melons, are commonly 
grown with it. When the sugar-cane shades the ground it 
requires no further attention except regular irngation until 
it IS harvested. 

A ratoon crop is one grown from the root stocks of the 
previous crop Some vaneties are much more successfully 
ratooned than others Batoonmg is sometimes profitably 
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continued for several years, but not when weeds or fungoid 
diseases or insect pests become estabhshed 

It IS difficult to judge accurately when sugar-cane is npe Haivest- 
for sugar-makmg. The chief product m India is crude sugar 
[gur or which is, in many parts, valued on account of 
its adaptability for native sweetmeats and native cookery 
The soft canes are largely used for chewmg, and are sold 
m towns and villages, or by the roadside, or at railway 
stations, to travellers The npeness of the cane is tested by 
a trial boilmg If so many measures of juice give a satisfactory 
weight of jdgrty harvesting operations are proceeded with, 
otherwise the work is postponed If it is intended to grow 
a ratoon crop, the cane should be cut with a sharp sickle one 
or two mches above the ground, otherwise each cane is 
uprooted by a sharp jerk The dry side-leaves are stripped 
off with a sickle and the green top-leaves removed for fodder 
The cane is tied into head-loads and earned to the mill 

The juice is now usually expressed m iron mills worked Cmslung 
by bullocks, which have superseded the wooden or stone 
mortars formerly used The European firm of Mylne of 
Bihiya, m Bih^, was among the first to mtroduce improved 
iron mills The methods of boihng the juice and the nature 
of the final product vary considerably, but as a rule it is boiled 
in a shallow iron pan over a furnace built of mud, the dry 
leaves and crushed canes bemg used as fuel Much skill is 
required both m regulating the temperature and in clanfymg 
the boihng jmee by means of various decoctions, and in some 
parts of the country the operations are earned out by pro- 
fessional sugar-boilers 

In the north of India and m Bengal 20 tons of cane per Ont-tam 
acre is considered a good crop, and an out-turn of to 2 tons 
of gur per acre is obtained In Peninsular India, where 
sugar-cane is extensively grown under well-imgation and is 
very highly manured, the product is much higher, 6,000 to 
7,000 lb of gur per acre bemg an ordinary out-turn With 
very careful cultivation and high manurmg, even double that 
yield has been obtained from soft varieties of cane 

The history of the Indian sugar trade is mstructive TheTniclem 
arts of preparing, refining, and crystalhzmg raw sugar have^^^ 
been practised from anaent times, though it is probable that 
the knowledge of some of the stages of manufacture may have 
been denved from Chma. When the East India Company 
began to export this substance from India to England, their 
transactions were confined to the finer qualities of crystallised 
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sugar^ procured from Bengal Restnctions were, m fact, 
placed by the Company on the traffic from Madras and 
Bombay, it being desired that Bengal should be accepted as 
the Province from which sugar and silk could best be procured 
In course of time, however, the British Government found 
cause to grant special favours to the sugar-planters of the 
West Indies An import duty was accordingly imposed on 
Bengal sugar, at such a high rate as to render the Indian 
traffic no longer profitable This state of affairs continued 
till about 1845, when the establishment of large refineries in 
Great Bntain created a demand for raw sugar 'Plus new 
traffic was first organized with Madras, but, soon after, 
refineries on European methods and with European capital 
were established all over India These for some lime suc- 
cessfully contested the Indian markets against imports , but 
gradually India exported less sugai and imported more, so 
that in 1903-4 the exports were trifling as compared with 
the imports The imports of refined sugar in the latter year 
amounted to nearly 6,000,000 cwt, valued at S'l trores. 
This state of things has resulted from the development 
of beet-sugar in contmental Europe and the stimulation of 
Its e3q>ort by bounties ^ and also from the increasing export 
of cane-sugar from tropical countnes such as Mauntius and 
Java Refined sugar is rapidly tending to push out the crude 
stuff formerly consumed by the people 

In 1896 India possessed 236 sugar factories and refineries, 
and m 1900, 203 factones employing about 5,000 persons. 
The smaller concerns are no longer registered, but in 1903 
there were twenty-one large factones employing 4,900 hands 
Cotton Cotton {Gossypum) is chiefly grown in tropical and sub- 
tropical countnes Vanous speaes are found wild in India, 
the forms which are m general cultivation are very numerous, 
and a good many kinds of perennial or tree cottons have been 
found near Hindu temples and m gardens Comprehensive 
investigations are now (1905) in progress, to determine the 
characteristics and comparative values of the numerous indi- 
genous varieties and their suitability for different descnptions 
of soil and climate. The improvement of indigenous varieties 
through the selection of seed, and by cross-fertilization and 
selection, is also progressmg satisfactonly on Government 
farms 

^ In regard to the conntemiling duties imposed on bounty-fed beet- 
sugar imported into India between 1899 and 1903, see Vol IV, chap viii, 
Miscellaneous Revenue (Customs) 
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The numerous indigenous kinds in general cultivation can 
probably be referred to G. herbaceum^ G negkcium^ G* roseum^ 
and G arboreum They may be more broadly grouped into 
(a) varieties which take at least eight months to come to 
matunty, and (^) varieties which npen in about five months 

The varieties of the first group are grown as ‘ dry ’ crops, and Late- 
are smted only for districts which possess deep moisture- 
holding black sod or which have a prolonged rainy season 
These late-npenmg varieties would, m most seasons, fail m 
the north of India, where the December cold would arrest 
or destroy growth. The plants are bushy and prolific The 
length, quality, and percentage of Imt are fair or good, accord- 
ing to local conditions The majonty produce Imt which 
IS suitable for yam of twenty to forty counts ^ The proportion 
of lint to seed is over 40 per cent m the best Broach, and 
under 25 per cent m the worst Madras varieties Infenonty 
IS largely due to impoverished sod, careless cultivation, and 
neglect m selection of seed 

The vaneties included under group (b) are much more Early- 
numerous than those included m (a), and are generally grown 
mixed in far greater confusion They are widely cultivated 
in every Provmce except Madras With the exception of 
a very few vaneties of the Hinganghat or Bam type, they 
produce cotton which is short and coarse, but pure white in 
colour The coarsest and shortest of this cotton is suitable 
for mmng with wool, and for this purpose is at present worth 
more than cotton of better quality It is m keen demand for 
export to Japan and the continent of Europe The proportion 
of hnt to seed in the coarse vaneties is high, rangmg from 
30 to more than 50 per cent In almost all vaneties the plants 
are tall with few side-branches and fiowers, and mdividuaJly 
are not productive The cultivation of vaneties producmg 
infenor hnt has extended, because they are hardy and can be 
grown on light soil, which is unsuitable, without irrigation, for 
the late-npenmg finer vaneties of the Broach type The quick- 
npening vaneties can be grown without much nsk in years of 
short rainfall, and good yields are obtained m average years 

The Provmcial Agncultural departments have recogmzed 
that the cultivation of the mfenor early-npening cottons will 
continue, and may extend, until supenoi vaneties are found 
which can be grown as quickly without nsk and be more 
profitable in average seasons The expenments m cotton 

^ Cotton yams are said to be of 30’^ go’s, &c , counts when not more 
than a hke number of hanks of 840 yards go to the pound ayoizdnpois. 
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improvement by cross-fertilization and otherwise, now being 
conducted by the various Agncultural departments, are 
directed to solve these difficulties It may be mentioned tliat 
at the time of the American Civil War attention was turned to 
India as a source of the cotton supply , and that several 
‘cotton farms' were established for the improvement of Indian 
cotton, under the charge of men sent out from England who 
were, however, as a rule, merely gardeners After the war 
was over the cotton trade returned to its normal state, and the 
‘farms' then became Government expenmental and model 
farms, and were transferred from the former Cotton Com- 
missioners to the Provincial Governments 

It IS often stated that the cultivation of cotton in India has 
deteriorated in recent times As already observed, the growing 
practice of separating the seed from the fibre in ginning 
factones, instead of as formerly by hand gins, has tended to 
mjure the quality by mixing up seed, in many parts of the 
country There can be no improvement unless the seed sown 
IS at least equal to the average of the previous crop The 
plant which produced hnt suitable for the historic Dacca 
muslins does not now exist, or has greatly deteriorated The 
Hinganghat cotton of thirty or forty years ago was longer and 
silkier than that which is now produced, while Broach and 
Surat cotton are considered by some not to have maintained 
their anaent leputaton, although higher cultivation is practised 
in those distncts than elsewhere m India. 

The only exotic cotton which is cultivated to any appreciable 
extent in Madras is Bourbon cotton. It was introduced more 
than 100 years ago, and is now raised upon a few thousand 
acres in ±e Coimbatore District, The crop is not grown 
unmixed, and the lint sells at less than other Madras vaneties. 
An acclimatized American variety has been grown for more 
than thirty years m the DharwSr District of Bombay. Its 
cultivation was at one tme extensive, but is now declining. 
‘Upland Georgian’ has been thoroughly acclimatized at the 
Nagpur Government farm, and a stray plant can be seen here 
and there m many fields m the Central Provinces ; but there 
IS no general cultivation Several vaneties of the ‘ upland ' 
type have been acchmatized on the Cawnpore farm, but their 
cultivation has not extended m the Umted Provmces Native 
cultivators have not taken kindly to exotics because, even when 
acchmatized, they are more risky to grow than indigenous 
vaneties, bemg liable to damage from insect attack, heavy 
downpours of ram, drought, and the like Acclimatization also 
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causes detenoration of the Imt Expenments have, in short, 
proved that newly introduced exotic vaneties do badly, or fail, 
on black soil m any part of India, and, m an unfavourable 
season, succumb far sooner than indigenous vaneties in any 
kind of soil. The adaptability of exotic vaneties when acch- 
matized may possibly be proved for the dner portions of 
the Indo-Gangetic plain, where, as in BihSr, the rainfall is 
moderate and well distnbuted, or where, as m wide areas of 
the United Provuaces, the Punjab, and Smd, deficient rainfall 
can be supplemented by cheap imgation. Exotics do much 
better on alluvial than on black soil 

About half the total area under cotton, or say 8,000 square Areas of 
miles, IS m Bombay and Berar, the other half consists mainly 
of about 1,600 square miles each m Madras, the Central 
Provmces, the Umted Provinces, and the Punjab Bengal, 

Assam, Burma, and Smd have each, m normal seasons, not 
more than about 160 square miles under cotton. The area m 
Berar and the Central Provinces proper has rapidly extended 
m recent years 

In Peninsular India the most suitable soil for cotton is the Soils, See 
black cotton soil, which is a deep dense clay The crop is also 
extensively grown on mixed black soils of no great depth The 
most vigorous and productive crops are grown on the deep 
black soils of Broach and Surat The cotton plants which 
grow on the impoverished black soils of Madras are poor in 
companson. The alluvial soils in the Indo-Gangetic plains 
produce larger plants and a greater out-turn than the black soils 
of any part of India. 

On black soil cotton is usually grown alone, or with lines 
of arkar {Cajams tndteus) or jowdr On alluvial soil it is 
commonly mixed with arhar and maize or jowdr. In the 
alluvial tracts there is no systematic rotation On black soils 
jowdr IS the prinapal rotation crop, and cotton is usually 
grown every second year 

In the most backward parts, cotton is sown broadcast on Cultivii- 
land cardessly prepared, and receives htfle weedmg , but m the 
best cotton tracts the cultivation is most careful, reachmg 
Its highest form in the Broach and Surat Distncts of Bombay. 

For good cultivation tillage begins, usually m the hot weather, 
by workmg a heavy scarifier which grubs up the stubble of the 
previous crop, scrapes the surface, and fills m the cracks Such 
manure as may be available is apphed in May The plough is 
used after the first monsoon lain, and is usually worked several 
times, preparatory tillage bemg completed eiqieditiously to 
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admit of sowing in June. A two-rowed drill, with coulters 
20 to 22 inches apart, is used for sowing The seeds, owing 
to the fuzz on them, cling together, and are prepared for 
sowing by mixing with a thin plaster of cowdung, mud, and 
water, which when dry passes readily through the seed-bowl 
and tubes of the dnll The usual seed rate is 10 to 15 lb. per 
acre The seed is drilled m accurately straight equidistant 
rows On account of damage from ram on the heavy black 
soil, two or more sowings are often necessary before satisfactory 
germination is secured The crop is generally hand-weeded 
once or twice Inter-culture with the bullock-hoe begins when 
the seedlings are about 4 inches high The weaklings are 
thinned out gradually, and finally the strongest plants are left 
r8 mches or 2 feet apart m the rows if the crop is healthy and 
vigorous, but much closer if the young plants are backward or 
stunted from any cause The final operation is to pass the 
plough between the rows m September-October. This 
prevents the black soil from cracbng too early, and thus helps 
to conserve moisture 

Out-tum The plants begin to produce flowers in October-November, 
and cotton-picking begins in January and lasts until March or 
Apnl Four or five pickings are necessary The second and 
third are the most important, and from these the best seed 
for the following season is obtained. An average yield from 
liberally cultivated black soil is about 400 lb. of kapas (seed 
and lint) per acra In the Deccan the out-tum is much less , 
and m the alluvial tracts of the north of India, particularly 
with canal-iragation, it is considerably higher, The cotton 
as picked yields probably on an average throughout India 20 
to 33 per cent oflmt 

Exports The exports dunng the ten years ending with 1899-1900 
averaged about 4,700,000 cwt, valued at nearly 12 crores, 
and m 1903-4, the highest year on record, they were nearly 
8,000,000 cwt, valued at 24 crores, production and prices 
having been increased by a good season in India and a 
shortage m the Amencan crop Most of the cotton goes to 
Japan and Germany 

A considerable export of cotton seed has spmng up quite 
lately, a large demand for Indian seed having developed in 
the United Kingdom owing to the high prices for Egyptian 
seed in 1901 In 1903-4 the exports of cotton seed amounted 
to more than 2,500,000 cwt 

Jute Two speaes of jute {Corchorus) are cultivated in India, 
C. capsuiarts and C ohtmus. The fruit of the former has 
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a short rounded capsule, while that of the latter is elongated 
The varieties of C capsulam are more numerous than those 
of C ohtonm^ the former being conspicuously wantmg m 
permanency 

There is a general belief that the fibre of C. ohionus is 
infenor to that of C capsulans ^ but this cannot be sub- 
stantiated, as the superior vaneties of both species yield 
excellent fibre if properly extracted It is believed that the 
differences between the vaneties have been mduced by local 
condibons of soil and depth of water, and to a considerable 
extent by natural cross-fertilization Some of the races of each 
speaes have purple-red stems, others green stems The red 
colounng, where it exists, extends to the petioles of the leaves 
The red-stemmed races are popularly believed to give infenor 
fibre to that of the green-stemmed vaneties, but this is not 
certain 

The jute crop is important only m Bengal The statistical Areas of 
returns show for that Provmce an average area of 3,000 square 
miles durmg the ten years ending 1899-1900, and 3,800 square 
miles in 1903-4 It is believed that these figures are below 
the truth, and that the actual area now grown in Bengal does 
not fiill far short of 4,700 square miles Small but increasing 
areas are cultivated m Assam and Nepal, and there is some 
tnflmg production m Burma and the Frontier Province 

Jute IS chiefly grown on land which is liable to be sub- Soils, 
merged when the plants have made some progress, for it is 
an exhaustmg crop on soils which are not benefited by 
inundation silt, Very good jute can, however, be grown on 
fairly high land m Bengal, piovided the cultivabon is liberal, 
and there is sufficient water or dampness during the whole 
penod of growth The conditions which are suitable for nee 
are usually suitable for jute also, and its cultivation will 
probably extend in the nee tracts of Burma and Assam, and 
possibly also m the deltaic areas of Madras 

Tillage begms when the soil has been softened by theCultiva- 
sprmg showers The land is worked three or four times with 
a light plough, and is then levelled and made smooth with 
a plank or bamboo ‘ladder’ The land should be clean and 
brought to a fine tilth, and should have the same d^ee of 
moisture as is required for the successful germination of any 
ordinary ‘ dry ’ crop The crop responds to hberal manurmg 
Seed IS sown broadcast m Apnl and May at the rate of 8 to 
12 lb per acre The levellmg ‘ladder’ is again used after 
sowing to cover the seed and smooth the surface When the 
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plants are 4 inches high, a bullock harrow, with teeth 6 inches 
apart, is used to thin and weed the crop, and to loosen the 
soiL The weeding and thinning are completed by hand, and 
hand-weeding is repeated as often as required The plants 
are left 4 to 5 mches apart. They grow rapidly, and a good 
crop is very dense, stands 10 or 12 feet high, and smothers 
all weeds It is probable that if the plants were thinned out 
more than is usually done, they would yield good fibre, and, 
when npe, better seed than the plants of a thickl> sown crop 
Labour moreover is saved m extracting the fibre from thick 
stems, as the bark is more easily stripped off after steeping 

Harvest- Jute should be cut for fibre before it is fully npe Harvest- 
ing should not be delayed after the fruits set, and may possibly 
be done earlier with advantage The stalks are reaped near 
the ground, and tied into bundles of moderate size, which are 
stacked on end in the field, m a close round heap, for a few 
days The weight of green crop per acre is so heavy that it 
cannot be earned far to be ‘retted' (steeped) It is usually 
placed in the nearest water-hole, which is used over and over 
agam for successive steepings. The water thus becomes pol- 
luted with decaying organic matter, and the colour and quality 
of the fibre are thereby impaired. The bundles of stalks are 
heaped in the water, and kept completely submerged by 
weights. In dose warm weather the ‘retting' is complete m 
about twenty-one days, and the bark is then easily stripped 
from the stems by hand The clean fibre is separated by wash- 
ing m water, and beating The commercial value of the fibre 
depends upon colour and lustre, strength, length, fineness, and 
absence of roots Difference m these qualities may, under 
present conditions, cause a difference in price of Rs 2 or more 
per maund of 82 lb The fibre is bought from the cultivators 
by petty middlemen, who pass it on to wholesale dealers The 
jute is finally steam-pressed for export into bales, which weigh 
400 lb. each 

Out-tum. The popular estimate is that an acre of jute yields three of 
such bales, but the actual out-tum is probably higher, as 
experiments have proved that a really good crop yields from 
2,400 to 2,600 lb of clean fibre per acre 
Complaints have been made of late years that jute has de- 
teriorated, but It IS fairly dear that the alleged detenorahon 
is due to fraudulent watering, and other malpractices in the 
trade, after the crop has been reaped and ‘retted,' rather than 
to degeneration of the plant 

Exports Jute is now extensively utihzed in Indian mills chap, iv 
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Arts and Manufactures) The exports of raw jute m 
1903-4 amounted to nearly 14,000,000 cwt , valued at about 
12 crores 

The tobacco plant was introduced into India by the Portu- Tobacco 
guese about the year 1605. As in other parts of the world, it 
passed through a penod of persecution, but its ultimate distri- 
bution over India is one of the numerous examples of the 
avidity with which advantageous new crops or appliances are 
adopted by the Indian agnculturist Five or six species of 
NtcoUana are cultivated, but only two are found m India, namely, 
Tabacum and N. rustica. The former is a native of Sou^ 
or Central America, and is the common tobacco of India 
The plant, when allowed to grow to seed, is 5 to 7 feet m 
height The leaves at the base of the stalk are very large , the 
rest become gradually smaller towards the top. Flowers ap- 
pear as terminal paiudes and vary m colour from white to pink. 

The fruit is an egg-shaped capsule, containing numerous very 
small pale-brown seeds of irregular shape. The races cultivated 
m In^ are numerous 

JV rustica is cultivated m parts of the Punjab, the Umted 
Provmces, Bengal, and Assam It is a lower plant than IT 
Tabacum^ and has rather rounded, crumpled leaves, with thick 
stalks, pale-yellow flowers, a globular capsule, and oblong seeds 
which are larger than those of N Tabacum, 

The statistical returns for Bntish India give the average area Areas of 
under tobacco for the ten years ending 1899-1900 as approxi- 
mately 1,700 square miles. It is beheved, however, that the 
actual cultivation is much higher than these figures mdicate 
More than half the recorded area is m Bengal , the other chief 
centres of cultivation, m order of importance, are Madras, 
Bombay, Burma, the Punjab, and the Umted Provinces. 

Tobacco IS successfully grown on various kmds of soil, the Soils, 
heaviest crops being produced on alluvial or clay loams situated 
near villages or on old village sites Good crops are also raised 
on mixed black soil which has natural diamage 
In vanous parts of India the crop is successfully grown by 
irrigation with well water contaimng mtrates In some places 
this imgation supphes about 500 lb of nitrate of potash per 
acre. In parts of Gujarat tobacco has been grown continu- 
ously for many years without any manure except that denved 
from such irrigation, and very heavy crops of strong coarse 
tobacco are still produced ajinually Mild-flavoured tobacco 
of good quality cannot, however, be grown with imgaUon, 
from salt wells Tobacco is often produced for several years 
VOL. HI. E 
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in succession on the same land . this encourages parasites of the 
broom rape family, which often do great harm 

The crop is grown from transplanted seedlings The seed- 
bed requires careful preparation, and should be sheltered 
from heavy showers of rain The seedlings when young are 
very delicate, and require protection from sun and storms 
A seed-bed 15 feet by 10 will supply seedlings sufficient for an 
acre It is a good plan to dig the seed-bed in the hot weather and 
bum It with straw, grass, waste litter, bmshwood, or cow-dung 
The ashes manure the soil and the heat kills weeds and insects 
Sheep or goat droppings should be applied, and as fine a tilth 
as possible obtained by digging The seed, mixed with ashes to 
secure even distribution, is generally sown m July or August, 
but m some Provinces later Weeding and thinning out are 
necessary, and caterpillars must be diligently looked for and 
destroyed every morning 

The main field requires thorough tillage, and should be m a 
fine state of tilth when the seedlings are ready for transplanta- 
tion The plough is used repeatedly between June and August, 
manure being applied when the field has been several times 
ploughed About thirty cart-loads of well-rotted manure per 
acre are usually given In Bihar heavy crops are obtained 
by a similar application of nth (indigo refuse), or by irrigating 
the land before planting with the drainage of indigo vats 
Fields intended for tobacco are often closely folded with sheep 
and goats in the fair season with excellent results 

The seedlmgs are ready for transplantation when they have 
four leaves and are 4 to $ inches high They are then planted 
about 20 inches apart in straight rows, with the same distance 
between the rows Only seedlings with straight stems and well- 
developed roots are selected Planting is most successful when 
done on a cloudy afternoon Light ram for a few days after 
transplantation is very beneficial, and it is a good plan to cover 
each seedlmg lightly with twigs and leaves of the mm tree 
Much of the success of the crop depends upon careful trans- 
plantation 

Bullock-hoeing should begin when the plants have made a 
fair start, and should continue as long as ^e bullocks do not 
mjure the plants A good deal of hand-weeding is also 
required 

The plaiH^ is left untopped when small golden leaves are 
required for special purposes, but it is usually ‘topped’ by 
removmg the flower-bud and a few of the youngest leaves 
From twelve to fourteen leaves are usually left on each plant 
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Topping causes the plant to throw out side-shoots, which are 
gently called ‘ suckers * These should be removed in order 
to concentrate the strength of the plant on perfecting the leaves 
The field must be worked over many times m the season to 
remove such suckers 

In some districts imgation is not required, but a well or 
other water-source is generally at hand to be used if neces- 
sary Where irrigation is practised, the first watermg is, m 
Northern India, generally given m November and December, 
and at mtervals of two or three weeks afterwards until the crop 
ripens about February or May, accordmg to the time of 
sowmg. 

The crop is ready for harvestmg when the leaves become 
bnttle and crumpled and covered with yellow spots The 
whole plant is usually cut down and dned m the sun, but in 
Bombay the leaves are stripped one by one with a small sharp 
sickle The after treatment of the leaves depends upon 
whether black or yellow tobacco is manufactured 

Black tobacco, used for smokmg m the hukka^ is made m Black and 
some districts as follows The leaves, when stripped off the 
stems, are laid m threes, one above the other, on the ground, 
being arranged in overlapping rows hke slates on a roof They 
are left thus, exposed to sun and dew, for four days, and in the 
absence of dew are artificially damped This half-dned tobacco 
IS built into heaps and, when it has heated slightly, is tied mto 
bundles, which are agam put into heaps and subjected to 
gentle fermentation The heaps are turned every second day 
for a fortnight, when the tobacco oughf to be cured and 
becomes dark brown or nearly black m colour 

Yellow tobacco is prepared differently Two days before the 
crop is cut the field is imgated The whole plants or stripped 
leaves are laid on the ground, where they he exposed to sun 
and dew for eight days The moist earth prevents rapid dry- 
ing, and the leaves assume a bright yellow colour. They are 
tied mto bundles when almost dry, and only shghtly ferment 
when stored The tobacco matures slowly and, when ready 
for sale, has a yellow-brown colour 

Very large crops of inferior yellow tobacco can be obtained 
with irrigation from salt wells, the out-turn of cured leaf being 
sometimes as high as 3,000 lb per acre An ordmary crop of 
tobacco IS from 1,200 to 1,500 lb per acre of cured leaf, but 
heavily manured crops yield much more. 

About the year 1829 experiments were conducted by the Mamifaflttire 
East India Company towards improvmg the quahty of leaf and 
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perfecting the native methods of curmg and manufacturing 
tobacco These were often repeated, and gradually the 
mdustry became identified with three great centres namely, 
(i) Eastern and Northern Bengal (more especially the Distnct 
of Rangpur) , (2) Madras, Trichmopoly, Dmdigul, Cocanada, 
and Calicut in Southern India, and (3) Rangoon and Moul- 
mein in Burma Bengal is, as we have seen, the chief tobacco- 
growing Province, but little or no tobacco is manufactured 
there Several unsuccessful efforts have been made to organi 25 e 
a cigar manufacture, but on each occasion (as it would seem) in 
the least hopeful parts of the Province The bulk of the leaf 
IS exported m the crudely cured form above described to foreign 
countnes, oris earned to Burma to be made into cigars, being 
there mixed, as a rule, with Burma-grown tobacco In Southern 
India a fair amount of superior tobacco is grown and cured, but 
interest chiefly centres in the successful cigar production of 
the Madras Presidency In 1903 there were about twenty farms 
and factones concerned in the manufacture of tobacco, which 
employed nearly 2,000 persons. 

Perhaps the earliest mention of exportation of tobacco from 
India occurs in the year 1825 By 1866-7 tobacco had 
assumed the position of a recognized article of export, being 
then valued at si la^hs The subsequent returns manifest a 
continuously expandmg trade, which in 1903-4 stood at 
21 lakhs But the most sigmficant feature of this prosperity 
IS the steady growth of the demand for Indian and Burmese 
agars In 1886-7 valued at two, in 

1896-7 at SIX, and in 1903-4 at eight lakhs , and it may 
confidently be assumed that the next decade will witness a con- 
tinued rate of expansion, as the moderate price of Indian cigars 
becomes more widely known m Europe It must be noted, 
however, that the imports of tobacco into India (50 lakhs in 
1903-4) still exceed the exports, and are advancing. This is 
mamly due to an increasing import of cheap cigarettes, princi- 
pally from the XJmted Kingdom. 

The opium-yiddmg poppy [PapwoBr somniferufti) is believed 
to be a cultivated form of F sehgerum^ a species which grows 
wild on the shores of the Mediterranean The opium poppy 
is an annual, from 2 to 4 feet high. The most common variety 
cultivated m India has white flowers, but red or purple-flowered 
kmds are also grown The seeds m each capsule are small and 
numerous, reruform, and white or black in colour 

Poppy is grown in some Native States, principally in Indore, 
Gwahor, Bhopal, Udaipur, and other States of Central India 
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and Rajputana, but m Bntsh terntory the cultivation is 
mainly restncted to Bihar and the Districts of the United 
Provinces lying in the north of the Gangetic valley, where it is 
conducted on behalf of Government (see Vol, IV, chap vm, 
Miscellaneous Revenue), to whose officers the growers are 
bound to deliver the whole produce. Advances are made 
by the Opium Department to meet the cost of cultivation, 
and the pnce to be paid for the produce is fixed at the same 
time 

The statistical returns give the average area under poppy for 
the ten years endmg widi 1899-1900 as 1,000 square miles. 

The area in the Umted Provinces is nearly 625 square miles, 
and m Bengal more than 310 square miles. The Punjab 
grows about zi square miles 

Poppy IS a roM crop, and in the Umted Provinces it is Cultiva- 
grown by preference on heavy loams or light clays. The*'®**' 
season extends from October to March-Apnl. The seed is 
sown somewhat later than ordmazy rah crops, and a watenng 
before sowmg may be necessary The crop is expensive to 
grow, and is only remunerative if the cultivation is hberal as 
regards tillage and manuring. A fine degree of tilth and a firm 
seed-bed are necessary for the best results The seed is broad- 
casted at the rate of 3 lb per acre m Octobei>-November in 
beds which have been laid out for irrigation, and is lightly 
covered with a rake. The seedhngs are dehcate when young, 
and light imgation is reqmred before they are estabhshed The 
plants should be thmned out till they are 8 or 10 inches apart 
The crop requires repeated weedings, and the stirring of the 
surface soil is also beneficial Top-dressing with crude nitre or 
nitre earth is a common practice Growth is slow until Febru- 
ary, and imgation is required every two or three weeks The 
crop IS subject to many mjunes, frost and hail being most 
dreaded Qoudy days and east winds are also harmful. 

Poppies are ready to yield opium when the capsules turn a 
hght-brown colour and become somewhat hard In order to 
collect the dmg the capsules are scarified with a three-bladed 
instmment. Deep scratches are made m the capsule in the 
evenmgs, only one part of it being lanced at a time. The 
operation is repeated five to eight times at mtervals of two 
days, and the work is very labonous The morning after 
lancing a gummy juice is found exuding from the cuts This 
is crude opium, which is collected and stored in earthen jars 
until the whole produce is obtained. 

The npe capsules yield an oilseed which is chiefly exported 
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to Europe The oil is clear and limpid, and is used to 
adulterate olive oil The oil-cake is a good cattle food The 
capsules are useful medicinally for poultices and fomentation 
The petals as they fall to the ground are collected, and used 
subsequently for packing the opium 
The out-turn of crude opium is believed to average about 
20 lb per acre , the crop may also yield 250 lb of seed per acre 
Exports The bulk of the opium produced m India is exported, 
pnncipally to China, where it is subject to increasing competi- 
tion with the Chinese drug^ In 1896-7 the exports amounted 
to about 62,000 chests of 140 lb each, valued at 8 crores In 
1903-4, a year of exceptional prosperity for the Indian drug 
owing to failure of the China crop, the exports were about 
73,600 chests, valued at loj crores 
Pepper. Pepper is one of the oldest Indian exports, having been 
conveyed to Europe from the Malabar coast from very ancient 
times The plant {Piper m^uv^ is found wild m the forests 
of Malabar and Travancore, and is extensively cultivated by 
native and European planters m the south of India It is a 
large vine-like cUmber, which clings closely by adventitious 
roots to any support. The flowers are pendulous spikes, and 
each of the red bemes is about the size of a pea, containing 
a soft stone covered with pulp The plant thnves best in a 
tropical chmate, with moderate extremes of heat and cold and 
a rainfall of about 100 inches or more 
The spice The spice gardens of Kanara are very successfully cultivated 
The owners are Haviks, a shrewd and hard-working class of 
Brahmans Betel palms, cardamoms, and pepper are grown 
together The gardens occupy the bottom liids of narrow 
valleys above the Ghats, whose slopes are fairly extensive, 
moderately steep, and covered with forest The forest growth 
gives beneficial shelter, and supplies the gardens with brushwood, 
leaves, and litter for manure and other purposes The narrow 
garden strips follow the course of nullahs (ravines) In forming 
the gardens the beds of these nullahs are levelled The hill slopes 
on each side have been cut away to provide soil for levelling , 
and now many of the gardens are bounded laterally by almost 
perpendicular cuttings 10 to 20 feet in height, which form a 
bamer to trespass by men or beasts, and shelter the gardens 
from storm and wind Drainage is thoroughly earned out by 
mam ditches cut along the course of the garden strips, and by 
minor cross drams The soil is thus kept moist throughout 
the year, but is at no time water-logged 

^ See Vol IV, chap vm 
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The most suitable soil is a yellowish-red or reddish-brown 
earth, which usually exists m deep beds After the soil has 
been levelled and the drainage channels made, betel palms and 
cardamoms are put down m alternate rows, the palms being 
from 6 to 8 feet apart 

When the betel palms are about ten years old, pepper is Cultiva* 
planted, usually from cuttings, m leaf-mould manure pl^ed at 
the root of each tree The young vines grow rapidly and 
branch freely They should be trained straight up the palm, 
to which they are secured by bands stnpped from the sheaths 
of fallen palm leaves Luxuriant growth and free branching 
are encouraged by heavy apphcations of manure, given annually 
for three years after plantmg Subsequently a lighter dressmg 
IS given every second year 

The best manure for pepper and the other crops of the spice 
gardens is made froin green leaves and twigs, plucked from 
certam forest trees m the monsoon, and used as litter m the 
byres where buffaloes and other cattle stand, and thence 
removed, with the dung and unne of the cattle, mto deep pits 
The manure is sufficiently decayed by the following April, when 
it is apphed 

Pepper comes into bearing three or four years after it is 
planted The plants m an established garden rise to a height 
of 15 to 20 feet, and the fohage of healthy plants is fairly 
dense The flowers appear m July-August, and the bemes 
are npe by March The yield depends upon hbeiality m 
manuring and careful management, also upon the rainfall If 
the rams are very heavy when the plant is m flower, fertiUzation 
IS interfered with The vmes on one palm when m full bearing 
yield m a good year about 1,000 clusters, from which about 
4 lb of dned pepper can be obtained 

The plants, the flowers, and the frmts axe damaged by rough Disposal 
handhng. Ladders are therefore used when binding the vmes 
to the palms and when gathermg the fruit The bunches of 
bemes are plucked by hand mto a basket slung bebnd the 
workman, usually when the bemes are changing colour. The 
bemes may or may not be sorted as they are plucked. If they 
are sorted those fully npe are separated, and are soaked in 
water for seven or eight days or heaped so that the pulp fer- 
ments If the quantity is small, the fermented bemes are wiute 
rubbed by hand on a coarse cloth , if large, they are trampled 
under the feet of coohes The pulp is thus rubbed off the 
* stone,’ which furnishes the white pepper of commerce. The 
pulp IS completely removed by washmg m baskets m rmrnrng 
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water. The pepper is then dried in the sun for about a week, 
and becomes pale grey or pale drab in colour It can be 
bleached a hghter colour by chemical agency. White pepper 
is prepared only to a limited extent in the Kanara forest 

The chief product is black pepper, obtained from unsorted 
bemes which are heaped up for four days The green berries 
then become softer and change colour, when they are spread 
out and dned. The skin and part of the pulp adhere as a dry 
dark-coloured wnnkled covering to the stones, and the pepper 
IS black in appearance 

In 1903-4 (a very good year) the value of the pepper ex- 
ported from India was 51 lakhs 

Tea {Catnelha thetfera) belongs to the same genus as the 
camelha, and is found wild m the NagS Hills and Manipur, 
forming a feature of the prevailing forest growth 

In 1788 Sir Joseph Bankes (then Director of the Royal 
Botanical Gardens, Kew) suggested to the Directors of the 
East India Company that efforts should be made to cultivate 
tea in India Some few years previously Colonel Kyd, Super- 
intendent of the Royal Botanic Gardens, Calcutta, had actually 
obtained seed from China and had grown the plant m Calcutta. 
Little or nothing of a practical nature was, however, accom- 
plished until 1834, when Lord Wilham Bentinck appointed a 
committee to investigate the question of establishing a tea- 
growmg industry This committee was apparently ignorant 
that Mr Robert Bruce m 1821, and Mr Scott m 1824, had 
discovered the tea plant m Assam, and much expense and 
considerable delay were accordingly incurred in sending ex- 
peditions to Cbna to procure tea seed, and to obtain Chinamen 
to teach the people of India how to grow the plant and to 
manufacture tea. While one of the deputation was actually m 
Chma collecting seed, Captains Charlton and Jenbns re-dis- 
covered the wild tea plant m Assam, and attention was thus 
fortunately directed to the indigenous stock. 

In the early days of tea cultivation, especially in Assam, 
many mistakes were made as to site, soil, cultivation, and 
manufacture, which caused disappomtment and loss The 
real progress of tea-plantmg m Assam began about 1851, and 
was greatly assisted by the promulgation of the Waste-Land 
Rules of 1854, In 1855 mdigenous tea was discovered in the 
Cach^ District, and m the following year in Sylhet, and Euro- 
pean capital was directed to these quarters The tea industry 
was estabhshed at Darjeeling in 1856, and in Chittagong and 
Chota Nagpur about 1862 In 1859 there were fifty-one gardens 
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m existence; and the extension and success of tea cultiva- 
tion after this date engendered a wild spirit of speculation in 
tea companies both m India and at home which culminated in 
1865-7 in great disaster, due to extravagant expenditure m 
cultivation and management and to mcapable supervision. 

Many of even the best-situated gardens were sold much under 
the cost of establishmg them, and the mdustry did not re- 
gain a stable position imtil 1869 Little mterest was taken 
m tea cultivation m Southern India until about this penod. 

In the early stages of the industry Government owned and 
worked tea gardens (especially in KSngra, Kumaun, and Dehra 
Dun); but by 1865 it had made over its plantations, on 
favourable terms, to natives and Europeans The establish- 
ment of laige plantations, and the utilization of machmery in 
place of manual labour, cheapened production The freedom 
from the adulteration and impurity madental to Asiatic hand- 
labour also tended to raise the appreciation of Indian tea in 
Bntish markets, and thus enabled it to oust the produce of 
China. 

About 1880 the coffee mdustry of Ceylon had been rumed 
through neglect to combat the destructive action of an msect 
pest and a fungus blight Profiting by the experience and 
knowledge gained m India, the Ceylon planters abandoned 
coffee and took to tea, and to-day Ceylon is India’s chief 
competitor m foreign markets The United Kingdom takes 
between 88 and 90 per cent, of the Indian teas, and in 1902 
this amounted to 54 per cent of the total Bntish imports, 36 
per cent having come from Ceylon and 6 per cent from China. 

The eiqiansion of the Indian area of production may be Statistics 
illustrated by the followmg figures in 1885, 440 square 
milei^ which produced 71,000,000 lb., m 1895, 650 square 
miles and 143,000,000 lb , m 1900, 815 square miles and 

197.000. 000 lb , and in 1903, 820 square miles and about 

209.000. 000 lb The capital mvested is probably not far short 
of £20,000,000 In 1903 the mdustry gave employment to 
479,000 permanent and 93,000 temporary employes. The 
labourers, who have been taken to Assam in connexion with 
tea-planting, have materially assisted m the economic develop- 
ment of that Provmce In 1876-7 the exports of tea were 
valued at 2*6 crores, m 1901-2 at 9 6 aores, and in 1903-4 at 
8*6 crores 

The production of tea in India and Ceylon has mcreased New 
so much more rapidly than the consumption in the United 
Kmgdom as to cause a heavy fall m pnces withm recent 
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years Efforts are now being made to open up new markers, 
the more promising of which appear to be Russia, Canada, and 
the United States In 1903 a trifling duty was imposed, at the 
request of the tea industry, on exports by sea, and the proceeds 
are applied, by a representative committee, to increasing the 
consumption and sale of Indian tea There is a growing export 
of Indian tea by land mto neighbouring countries, chiefly on 
the north-western frontier it amounted to nearly 2,000,000 lb. 
in 1903-4 The townspeople of India are adopting the 
tea-drinbng habit to an increasing extent In 1901-2 about 
7,000,000 lb were retained in India 

Areas of Of the 820 square miles under cultivation with tea m 1 903-4, 
produc- 5^0 square miles were in Assam, and 210 square miles in 
Bengal, while Madras, the Punjab, and the United Provinces 
followed, with areas ranging from 19 to 13 square miles The 
chief tea-growing Districts outside Assam are Darjeeling, Jal- 
paiguii, the Nilgiris, Kflngra, and Dehra Dun 
Races of Five distinct races of wild tea are now recognizable, if the 
the tea China plant may count as one • namely, the China, Assam 

^ indigenous, Manipur or Burma, NSga, and Cachar or Lushai 

indigenous types The last is essentially a bush, while the 
plant of each of the other races is a small tree or a narrow^ bush, 
usually less than 5 feet m height, with ascending branches 
which take off near the ground 
These forms, and especially the first two, have influenced 
the character of the cultivated plants, particularly in Assam 
Natural cross-fertilization between the China and other races 
has freely occurred. The China plant is popularly believed to 
have had, at least in the plains, a degrading effect, and most 
planters would like to get nd of it and its numerous crosses 
But under certam circumstances a good hybrid may be more 
profitable than the purest and best ‘Assam indigenous.* It 
flushes earlier and is less affected by deficient rainfall 
Thega^ In the hands of the planter the characters of the tea plant 
den p ant materially changed since cultivation began in India 

Expenence has taught him how to improve its flushmg power 
The China plant is usually low branched, and has rarely a 
distmct stem Hybnds and indigenous bnds are pruned into 
bushes 4 to 5 feet high, with short fairly thick stems Watt 
and Mann {Pests and Bhghts of the Tea Plant) wnte regarding 
the garden plant ‘ It has to a large extent been deprived of 
the power of flowenng and fruitmg Its whob energies have 
been concentrated m the flushmg or production, dunng part of 
the season at least, of complete new sets of shoots whici each 
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bear a terminal bud, and three to seven leaves according to the 
system of plucking that may be pursued * 

Tea IS cultivated in India from a few hundred feet above sea- Situation 
level to an altitude of about 7,000 feet Formerly the theory ^ 
was held that tea grew best on elevated situations, and that the ® 
slopes of low hills or filas were specially suitable But tea 
planted on such land m Cachar and Sylhet has been abandoned 
in favour of the lower flat hJnl lands, which were swamps at the 
commencement of the tea industry in these Distncts Tilas 
were origmally covered with dense forest, and were fertile when 
cleared, but under tea cultivation they detenorated by the wash 
from heavy ram This erosion was really induced by bad 
agnculture Attempts have been made with some success to 
prevent erosion by teiracmg the slopes of these hills, but often 
this was only done when the best of the soil had been washed 
away The distncts m which tea is successfully cultvated 
m North-east India have a rainfall vaiymg from 60 to 
200 mches The gardens chiefly occupy alluvial land which is 
flat or rolling Durmg the growing penod a moist waim 
atmosphere is desurable and hot dry wmds are injunous A 
ramfall of 100 mches is fully sufficient, provided it be well 
distnbuted 

The tea plant will grow on many kinds of soil , but those Soils 
which give the best returns in quantity and quality are the 
deep reddish-coloured sandy loams, with a free subsoil, which 
allows the roots of the plants to penetrate and secures natural 
dramage The IMl soils, which when first opened up and 
drained contain an excess of organic matter, give a very 
vigorous growth but, as a rule, weak flavourless tea. The 
quality, however, improves after a few years of cultivation It 
IS useless to plant out tea on infenor land, as the yield will be 
poor, and the plants are almost certain to become blighted at 
an early age Two descnptions of soil are especially to be 
avoided — a stiflf clay of any kmd, which is impervious to ram 
and which cakes and hardens m the sun , and a very loose 
sand which generally overhes gravel Such soils produce a 
stunted bush yieldmg little leaf Recent researches by 
Dr Mann, the expert of the Indian Tea Association, show 
strong reason for believing that the good quality of tea obtained 
from soils other than IhU land is primarily due to the amount 
of phosphonc aad and potash present Prepara- 

The processes of prepanng and workmg tea gardens m tion of 
Assam are as follows In brmgmg new land mto condition 
the jungle should be cut down m December and burnt m senes 
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February It should then be well dug, cleared of weeds, 
levelled or terraced where desirable, and if necessary drained 
When thoroughly cleared the land should be marked out for 
seedlings by stakes The usual distance between plants is 
from 4 to 5 feet On the poorer kinds of ttla and upland 
soil the plants should be closer than on good low-lying land 
The site of the nursery should be near a water-supply, m a 
low-lyuig position, protected from the sun and high winds 
Artificial shade is usually required, and the surface should 
slope slightly so that excessive rain will drain off The soil 
should be a good deep loam with a porous subsoil It should 
be carefully dug, pulverized, weeded, and laid out into beds 3 or 
Sowing 4 feet wide The seed is allowed to germinate before sowing, 
and ^ant- keeping it under moist grass The sowing takes place in 
December-January, and the young seedlings are placed 4 or 
6 inches apart in the seed-beds. Planting-out takes place in 
the cold weather (about February) and during cloudy days if 
possible in the case of plants a year old, or just before the 
monsoon in May, or early in June at the latest, if young 
seedlmgs are used. Each seedling is removed from the seed- 
bed with a clod of earth, so that the root and rootlets may 
remain uninjured, and a hole of ample size is dug for its 
reception Special care is required in planting and keeping 
the land clean during the first season 
Weeding For the first two years the chief work of the planter is to 
tod pnin- young shrubs clear of weeds Weeding and tillage 

are done by hand, chiefly with a hoe or fork Pruning is 
essential, to give each bush a particular height and shape, 
to remove mjured or diseased portions, and to encourage the 
greatest possible surface for branch and leaf growth The 
following description is of fairly general application When 
the plants have been in the ground eighteen months if planted 
at SIX months old, or a year if planted after twelve months m 
the nursery, they are cut down to 8 or 10 inches at least. 
This operation makes the bush spread, and m three or four 
months a number of new branches will be produced. Every 
shoot IS nipped back to about 20 or 24 inches from the ground 
Nothing IS taken from the bushes below this level, but above 
it two leaves -and a bud may be plucked wherever they occur 
At the end of the season the bush is pruned again about 20 
inches firom the ground, and each year thereafter one or two 
inches above the previous yearns cuttmg until the growth 
ceases to be vigorous The bush is then cut back to 15 or 
18 inches from the ground The pruning is done with a sharp 
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knife, and It IS a good' plan to bury the pninmgs between the 
rows of tea bushes J^runing takes place in the cold season 
from December to February China plants are first attended 
to, then hybnds, and finally the indigenous kinds. 

It is not customary to apply manure to the better descnptions Mamumg. 
of tea soils , but the need of manure for the upland gardens 
which have been long under cultivation is now recognized, and 
local supphes have been exploited and used Top-dressing 
with Ml soils, forest surface earths, and other earths com- 
paratively nch m manunal elements, has been practised 
profitably, and green manurmg with matikalai {Fhaseolus 
aconttifohus or P Mungo) is now not uncommon. Castor 
cake, mustard cake, bones, and cattle manure have also been 
used with good effect cattle manure could be collected locally 
and used m much greater quantity than at present. Tea 
removes less from the soil than most crops, but, unless 
manurmg becomes more general than at present, exhaustion 
of even the best tea soil must m time occur 
The tillage given m any particular garden is regulated more Tillage 
by the amount of labour available than by the requirements of 
the crop On sloping upland gardens which are not terraced 
It IS necessary to hmit the penod of tillage, for if the surface 
soil is loose at any penod durmg the rams the erosion down 
the slopes is enormous. Such hmitation does not, however, 
tend to productiveness in the plant, and all tea gardens 
occupymg slopes should therefore be terraced In the early 
part of the cold weather the soil is hoed to a depth of 8 or 9 
mches, to bury the weeds, which grow up dunng the heavy 
rams Repeated light hoemgs between March and July are 
also necessary A certain amount of hand-weedmg is required 
on all descnptions of soil durmg the rams, to clear away vege- 
tation mterfenng with the free access of air 
Each tea plantation of any importance should have its own Seed- 
seed garden isolated fix)m the leaf garden, but within 
distance for close supervision The plants m it should be true 
to their kmd and suited to local conditions Different distncts 
require different races, and uniformity m the plants of a garden 
IS essential for remunerative cultivation The selection of seed 
and the improvement of varieties in seed gardens are also of 
great importance. Plants which are mtended to produce well- 
developed seed require radically different treatment m pruning 
and general cultivation from the leaf plants 
Regular pluckmg begins when the plants are three years old Phckuig 
They may, however, be lightly plucked m the second year to 
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give the bush a defined shape Even in the third year, plucking 
should still be considered a method of pruning In the early 
days of tea-planting the bushes m Assam yielded only four 
^flushes’ annually Now the average is about twelve, and 
a still larger number is obtained from plants in full vigour 
Some planters pluck for quality, others for quantity, but 
expenence shows that heavy plucking early in the season is 
very detnmental, particularly to young bushes The early 
spring shoots are allowed to grow until they have about seven 
leaves Then the two or three youngest leaves and the 
termmal bud are nipped off by finger and thumb Flushes 
follow pluckings throughout the season The pluckers go 
round tiie garden every ten days or so and gather all that is 
ready 

Mannfac- The first process of manufacture is withering On most 
estates this is now done artificially, by dry heated air which 
^ is drawn over the leaf by means of large revolving fans. The 
amount of moisture that evaporates depends chiefly upon the 
natural succulence of the leaf, as whether it is wet from ram 
Ordinary leaf which is not wret loses about 33 per cent. 

Rolling The object of withering is to get the leaf into suitable 
condition for rollmg, which is the next process Rolling was 
till lately done by hand, as it still is in Chma, but machines 
are now used The object of rolling is to twist the leaves and 
break up their cellular structure so that the juices escape The 
leaves are machme-rolled for about twenty minutes, and are 
then passed mto a revolvmg screen which separates the coarser 
leaves and stalks from the fine. The coarser leaves are agam 
rolled for ten minutes 

Oxidation The next process is oxidation, which is earned out m 
a separate cool room, with the atmosphere kept moist by 
sprinkling cold water The appearance and quality of manu- 
factured tea greatly depend upon oxidation being properly 
regulated The leaf is spread out on a cement floor in a layer 
four or five mches thicl^ and turned if necessary to prevent 
the temperature nsmg too high The most favourable 
temperature is about 85° The younger leaves and stems 
gradually assume a bright coppery colour, while the older 
leaves are partly reddish and partly green 

Drying, The leaf is now [ready for a second rollmg before drymg. 
Oxidation is checked by exposing the wet leaf to the action of 
dry air, which is heated above the boilmg-pomt of water, so as 
to remove all moisture without dnving off any of the con- 
stituents which add to the flavour and value of tea. Drying 
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IS done in two or three stages, several kinds of machines being 
used for the purpose Then follow the sorting and sifting, 
which are effected partly by machinery or entirely by hand. 

The latter is best, as the tea can thus be more accurately sorted 
mto the different qualities or grades The tea as it is sorted 
absorbs moisture from the air and is again heated before it is 
packed It is then packed while warm, but not hot, in the 
well-known lead-lined tea chests 

The coffee plant (^offea arahica) is believed to be a native Coffee 
of Abyssinia, and most writers agree that it was brought to 
India (Mysore) about two centuries ago by one Baba Budan ductioE 
who had made the pilgnmage to Mecca Lmschoten, who 
travelled m Southern India between 1576 and 1590, makes no 
mention of having seen it, while Tavernier, who went over 
very nearly the same ground in 1665-1669, gives a full account\ 
of the coffee plantations that he visited Coffee cultivation 
was attempted m the suburbs of Calcutta at the beginning of 
the mneteenth century, and some plants may still be seen on 
the site of the Original plantation. The mdustry, which began 
to be developed on a large scale about i860, has been a success 
only m Mysore, Coorg, Travancore, the Wynaad, and the 
NUgin and Shevaroy Hills of Madras , and it has made no 
progress dunng recent years. In 1896 the area under the crop 
was 450 square miles , and in 1903, only 320 square miles, of 
which 250 square miles were m Mysore and Coorg and 56 
square miles in Madras In 1903 about 82,000 persons were 
employed m the plantations, and there were eighteen coffee 
works, giving employment to 5,000 persons The exports m 
1903-4 were 291,000 cwt., valued at 137 lakhs The large 
supplies of cheap Brazilian coffees that now flood the markets 
of Europe have injured the coffee mdustry of India very 
seriously, smce they have caused pnces to fall by one-half 

The coffee plant is a much-branched small tree or bush The plant 
which, if left to grow naturally, is 15 to 20 feet high, and bears 
white orange-hke flowers The fruit turns red as it npens and 
resembles a small oblong cherry it contains two seeds, closely 
umted There are several varieties of coffee, but that most 
commonly cultivated m India is -C. arabtca Libenan coffee 
IS grown, but not extensively 

Coffee grows best at altitudes between 2,000 and 5,000 feet, Cnlbva- 
with a lamfall of 70 to 90 mches and a temperate climate 
Sloping or even fairly steep land is suitable, provided that 
surface erosion is prevented Good natural drainage is im- 
portant, and flat and wet lands are unsmtable The soil 
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should be of fair depth, retentive of moisture but not stiff 
in consistence. Newly cleared forest land with these charac- 
teristics, being nch in organic matter, is very suitable for coffee. 

Perfectly npe seed is collected for sowing, from healthy and 
vigorous plants which are from seven to ten years old The 
seeds retain their germinating power for only a short time 
February is the best month for sowing It is not necessary 
to put coffee seed m the ground to make it germinate properly 
In the Nllgins the seed is laid thickly on the surface of 
a seed-bed, with a covenng of ferns or old gunny bags. If 
kept moist, the seed germinates, and when the germ is half 
an inch, to an inch long the seed is planted in nurseries 
The site of a nursery should be near water, in a well-sheltered 
and naturally drained situation, with good and fairly level 
soil The shade of trees, if not too dense, is beneficial. 
The seed-beds should not be more than s feet wide, and 
should be higher than the pathways between them, and be 
thoroughly dug and tilled before sowing. The germinated 
seeds are planted 4 inches apart Regular watenng is required, 
either in the mommg or after sunset. The seedlings are 
transplanted into other seed-beds when they have two to four 
leaves, and are there placed 9 to 12 inches apart Trans- 
plantation is most successful if done when the weather is damp 
and cloudy When the seedlings are about one year old they 
are ready for planting m the permanent plantations 

A coffee plantation is usually established in a forest clearing. 
The jungle is cleared in December, and the trees burnt, when 
dry, in February Some of the larger trees are, however, left 
to give shelter and shade. The clearmg is completed by 
diggmg and levellmg, and by burning roots and spreading 
the ashes Pits are dug about two feet deep, the excavated 
earth being pulvenzed and partly returned to each pit before 
the seedling is planted The space allowed between coffee 
plants depends upon the character of the soil, and vanes 
from 6 to 8 feet m each direction If necessary, quick-growing, 
subsoil-feedmg trees are specially planted for shade. 

Hand-weedmg is commenced as soon as the land is cleared 
A light hoeing is also required once a month until the plants 
are fairly established Hoeing and weeding cost from 12 annas 
to I rupee per aae per month in the first year. Forking 
or deep hoeing once a year is beneficial to open up the 
hardened soil The sod is dug to a depth of 12 inches In 
locahties where strong winds are common the young plants 
require support. 
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CoflFee is an exhausting crop, and when in full bearing Manures 
requires manure regularly, but none is necessary until the 
first crop has been gathered Weeds, prumngs, the fallen 
leaves of shade trees, and other vegetable matter which has 
rotted on the surface between the trees provide a good deal of 
useful manure. Forest top-soil is available on some estates m 
considerable quantities , but the planters have usually to depend 
chiefly upon well-rotted cattle manure, bone-meal, and oil- 
cake. Two apphcations of manure may be given in a year, 
the first immediately after the crop is gathered, the second 
after the heavy monsoon rain. 

The plants should be ‘topped* when 4^ to 5 feet high by T<^pmg 
mpping off the central bud. The pnnapal objects of topping 
are to secure the plants against wmd and storm, and to make 
It easier to collect the crop. Topping checks a too free upward 
growth, and causes the plants to branch fi:eely. Secondary 
branches sprmg from the pninanes m pairs all such appearing 
withm 6 mches of the mam stem should be removed, a passage 
being thus left m the centre of each tree for free admission 
of air The object of pruning is to divert the energies of the 
plant from formmg wood, and to concentrate them upon 
forming fruit. The pnmary branches are cut back at 2 J feet 
from lie stem Secondary branches are cut away after they 
fruit, but one of each pair of laterals is left every year, to ensure 
a continuous crop 

The plants come into bloom m March, when they have been Plucking 
planted for two or three years, and annually thereafter. Good 
trees will yield a first crop in two years, but this is left 
ungathere^ the bemes being stopped off before they develop* 

If a maiden crop from three-year-old trees is ‘a heavy one 
it is thinned, otherwise there will be little crop in the follow- 
ing year Full crops may be taken m the fourth year from 
planting, and thereafter The frmts commence to npen m 
October or early in November, and continue till January. 

Women and children are sent over the plantations penodic- 
aJly to gather all the blood-red bemes When the whole 
crop has been gathered, the boughs are tied up, so that fallen 
bemes may be conveniently collected, and manure and tillage 
applied. 

The ripe coffee fruit is termed the cherry , the succulent Muuifac- 
outer coat of the fimit, the pulp j the inner adhesive layer, the 
parchment, and the seed coat within the parchment which 
adheres closely to the seed, the silver skm The preparation of 
the coffee bean from the cherry is accomphshed in the foUowmg 
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stages • pulping, fermenting, drying, peeling, milling or hulling, 
and sizing or winnowing 

Pulping is done daily as the crop is gathered The pulp can 
be removed from the bean by hand or by machinery The 
beans are then fermented to remove a sticky mucilaginous sub- 
stance The produce gathered m a day is put into a vat, and 
IS left for 24 to 36 hours until fermentation sets in The 
fermented beans are washed into a second vat by a stream of 
water, and are there thoroughly cleaned The washed beans 
are then earned by flow of water to the drying floors, and 
exposed to the influence of sun and air During the drying 
the beans are turned over repeatedly. Peeling means the 
removal of the parchment and silver skin from the beans 
by pounding or by machinery The parchment coffee is fell 
warmed in the sun before it is peeled, and the peeling is not 
undertaken on a wet or damp day. Winnowing is performed 
by hand with the ordinary j/?/, or by machine-fenning, which 
c^ves off the parchment and the skin, leaving the clean coffee 
beans behind The beans when thoroughly dry are packed in 
casks. 

Out-tnm The average yield from mature plants is from 300 to 400 lb. 
of dean coffee per acre Prices vary according to the size, 
colour, smell, flavour, and uniformity of the coffee beans. 

Cinchona Government cinchona plantations were started m India in 

History introduced by Sir Clements Markham from 

and pro- ^ 

auction South America, of which the plant is a native. There are 
two mam centres, Darjeeling and the Nllgiri Hills. In both 
localities a portion of the area is owned by tea or coffee 
planters, and the bark they produce is either sold to the 
Government ‘or exported. In Darjeeling there is only one 
private cmchona plantation , in Madras there are about thirty. 
Several species of cinchona are cultivated in India* namely, 
Cinchma sucarubra (red bark), C calisaya and ledgeriam (yellow 
bark), and C. offiamlts (crown bark) The commonest species 
in Darjeehng is C ledgertana^ and in Southern India 
C, qfficinahs A hybrid form is also largely grown and yields 
a good bark. The area under cinchona appears to be de- 
creasing. It was about 12J square miles in 1896-7, and less 
than 8 square miles m 1903-4, about two-thirds being in the 
Nflgins. Attempts have been made to mtroduce cinchona into 
the Mahabaleshwar hills (Bombay), the KhSsi Hills, and the 
United Provinces, but have failed owing to unfavourable 
chmatic conditions At the Government factones both an- 
chona febrifuge and quimne are made The production m 
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1901-2 was 14,000 lb. in the Madras factory and nearly the 
same amount in Bengal Thanks to these factones, practically 
no qmmne is nowadays imported for Government purposes 
Pnvate imports of qumme by the trade were m 1903-4 valued 
at six lakhs. The exports of bark have ranged, dunng the 
past five years, between 1 1 and 3 million lb. 

Quinme>yieldmg cmchonas do best m a cool climate mVanetie& 
which the difference between summer and wmter, and between 
day and night temperatures, is not very great C sucarubra 
succeeds at altitudes from 3,000 to 6,000 feet, and C cffici- 
mbs at from 6,000 to 8,000 feet A rainfall of 50 to 100 
inches is required Cmchona grows well on newly cleared 
forest areas, with nch soil, an open subsoil, a sloping exposure, 
and other conditions of perfect drainage Flat land is unsmt- 
able , but some speaes, such as ‘ crown’ or ‘pale ’ barks, grow 
fiurly well on grass lands 

The cmchona seed germinates best at a moderate tempera- Seed-beds 
ture, and can be successfully sown m the hot weather or the 
rams Seedhngs are raised m seed-beds, sheltered by thatched 
roofs and otherwise dunng storms of wmd and ram. The 
seed-beds are made on cleared ground, with a mixture of sand 
and fine nch vegetable mould, collected m the forest and 
spread two or three mches m depth on the selected site They 
extend east and west, and are carefully drained, but must not 
have an excessive slope. The seed is sown thickly, and covered 
with fine earth lightly pressed down It takes from two to six 
weeks to germinate, accordmg to temperature, and dunng this 
tme the seed-beds require hght watenng daily When the 
seedlings have two or three pairs of leaves, they are transplanted 
into nursenes, the soil of which has been well dug, cleared of 
roots and stones, and thoroughly pulverized Here they are 
planted about 2 mches apart m each direction The seedlmgs 
are transplanted a second time when 4 or 5 mches high and 
placed farther apart When the seedlmgs get fairly rooted the 
thatched protection is removed. The object of these vanous 
transplantations is to harden the seedlings and encourage root 
development, so that they can be successfully transplanted mto 
the permanent plantations when 9 to 12 mches m height 
From eight to twelve months elapse between the first sowing of 
seed and the final plantation 

The land sdected for a cmchona plantation is cleared of its Penmuient 
natural vegetation, which, when dry, is burnt on it. After 
clearing, the sites m which the plants are to be put are marked 
by stakes. A pit is dug at each stake, usually measunng 
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i8 inches in each direction The earth excavated is broken 
up, and replaced by scraping m the surface mould In this, 
free mass the plants when planted take root readily 
Planting should be done when the weather is cloudy, or even 
wet, but heavy ram is not favourable The distance between 
plants IS usually 4 feet or less The cost of close planting is 
considerable, but the advantages are great, for the soil is pro- 
tected from sun, the trees produce clean straight stems, and the 
growth of weeds is checked by shade 
In certain localities young plants require special protection 
from the sun, which is afforded by planting ferns or erecting 
a rough framework of bamboo on the sunny side of each plant,, 
to which the grass or leaves of any tree can be tied. 

Weeding For the first three years two or three weedings or hoeings are 
and prun- necessary, and subsequent high cultivation improves the growth 
of the tree and the alkaloidal contents of the bark The 
weeds are cut close to the ground and left to rot and serve as 
a manure 

As the trees become crowded by growth, pruning of the 
lower branches is required to admit free circulation of air , and 
later it becomes necessary to thm the plantation. 

Methods of The age of the trees when bark may be first gathered vanes 
harvesbDg species and altitude. It may be six years m the case 

of C sucaruhra at the lower elevations, and ten to fifteen 
years for C cffiamlh at higher altitudes. There are three 
processes of harvesting mossing, coppicing, and uprooting 
In 1863 Mr Mclvor, in dealing with the Nllgin trees, dis- 
covered that the cinchona tree has the power of renewing its 
bark if the space from which the latter is taken is immediately 
covered with damp moss The mossing system failed in 
Darjeeling owing to the attacks of ants, and is being abandoned 
in Southern India as it hinders the development of the trees 
The commonest system practised in Southern India is. 
coppicing The trees are cut down close to the ground, and 
the shoots rising from the stumps are allowed to grow. 
Harvesting by uprooting trees has some advantages, but it is 
now held that coppiemg is the safest method, if trees are not 
too old. It can be repeated several times 
Time and The best season for taking the crop is the cold weather* 
Saluting ^ marked off into long narrow strips with 

bark tarop longitudinal and transverse mcisions , one end of the strip is then 
raised by the knife and the rest is easily freed by pulling. The 
hark thus taken off is dned m rough sheds, fitted up with open 
shelves made of split bamboo, It is then earned to the drying 
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house^ which is a masonry building fitted up with shelves and 
arrangements for charcoal fires, where the bark is thoroughly 
•dried at a temperature of about 100^, so as not to affect its 
•chemical composition 

The method of manufacture in Northern India is as follows Manafiw^ 
The bark is first reduced to a very fine powder m disintegrators 
It IS then treated with a mixture of shale oil and solution of 
caustic soda m large iron vats kept at a suitable temperature. 

After bemg stined till all the alkaloids have been taken up by 
the oil, the contents of the vats are allowed to settle and the 
oily layer is run off into a tank where it is heated The alkaloids 
are then separated by mixing with dilute sulphunc acid, and 
the oil can be used agam The acid solution is again heated, 
and then neutralized with a solution of caustic soda, after 
which It IS cooled in lead-lined troughs, where crude sulphate 
of qmmne crystalhzes out Further processes of solution and 
precipitation are apphed to the crystals, after which the pure 
sulphate of quimne is dned and sifted and is ready for use 
Cmchona febrifuge is prepared from the mother liquor m 
which crystals are first formed, by decolonzing the liquor and 
Jihen adding caustic soda, which causes a precipitate to form 
The latter is washed and dried, and constitutes the febnfuge 

The medicmal alkaloids contained m cinchona bark axe 
qumme, cmchomdine, quimdine, and cmchonme Arecine is 
also occasionally found 

The Nllgin plantations yield bark of two kinds, red and Qnahtiefi 
crown. Red bark is nch m the total quantity of alkaloids, but 
gives a poor qumme It is valued m Europe by druggists, as 
bemg very useful for decoctions. Crown and yellow barks 
are nch in qumme and therefore highly valued by qumme 
makers The medicmal properties of cmchona bark have been 
carefully tested, and the general opmion is that the other 
alkaloids it contains are as eflScaaous in curmg fevers as 
quinine itself. Hence the red cmchona bark is useful as 
A cheap febnfuge 

The mdigo dye was known to the Greeks and Romans Indigo, 
{mdigo is the Greek tndtkofC) , but very httle is said of it m the 
anaent wntmgs of India, and even in the Aiftrt-Akban it is m India, 
only alluded to madentally as procurable m Agra. Most of 
the early European travellers, down to Dr. Hove m 1787, 
speak of mdigo as cultivated m Western and Southern 
India j and there is abundant evidence that, when European 
traders first began to purchase and export the dye, it was 
procured m Western India and shipped from Surat It 
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was carried by the Portuguese to Lisbon and sold by them 
to the dyers of Holland, but these soon procured their supplies 
through the Dutch East India Company The success of the 
Dutch merchants aroused the jealousy of Europe The woad 
growers and merchants of Germany, France, and England 
were threatened with rum, and to protect them nearly every 
country passed edicts rendering the importation or use of 
indigo an offence severely punishable In the reign of Queen 
Elizabeth the use of indigo was permitted along with woad, 
but the opposition to it was so stiong that it was again 
prohibited on the pretext of being poisonous, and in 1660 
Charles II had to procure dyers from Belgium to ro-teach the 
English the art of using the dye 
When the English East India Company began to export 
mdigo from Surat direct to England, the trade flourished so 
much that the European colonists in America took to growing 
and manufactunng the dye The improvements they effected 
were so great that the Indian article was no longer desired,, 
and Its cultivation was discontinued m Gujarat and never 
resumed m that part of the country In time, however, the 
Amencan colonists found that sugar and coffee were likely to 
pay better than indigo, and an impetus was thus given to a 
revival of the Indian production The experiments organic 
with that object by the East India Company were made m 
Bengal For a time production was a monopoly of the 
Company , but as its servants were free to trade, many took to 
cultivation on their own account, and were so successful that 
they obtained permission to resign the Company's service and 
became indigo planters* For some years the produce of their 
factories was compulsorily sold to the Company and used for 
the purpose of home remittances But in time even this 
restriction was withdrawn, and indigo became a perfectly 
independent and self-supporting European industry, the pioneer 
plantmg industry of India Troubles next arose in Bengal 
between the planters and their cultivators, until legislation to 
protect the latter became imperative (1859). This led to 
another migration of the industry from Lower Bengal to Bihar 
and the United Provmces But the troubles of the industry 
did not end here, for the researches of chemists have for years 
threatened the very existence of any natural vegetable dye* 
Their products have killed the madder dye of Europe , as also 
the safflower, the lac-dye, and the al {Monnda Unctmc^ of India; 
and synthetic mdigo is now replacing the natural dye 
Vaneties Various forms of Indtgofera (at least forty varieties) are 
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found cultivated and wild throughout India, though many of 
the so-called wild mdigos are escapes from former cultivation 
In 1892 Major Prain^ IMS, pointed out that the chief 
cultivated form m Bengal was not L itnctma^ as had been 
supposed, but I sumairam^ which was introduced about 150 
years ago This is also the principal cultivated form m 
Madras and the United Provinces For many years no system 
of seed-selection has been practised, and there is little doubt 
that the plant commonly cultivs^ted does not now produce 
a satisfactory amount of dye matter, particularly on worn-out 
indigo lands 

Within recent years Natal mdigo (/ arrectd) has been 
mtroduced into India. The seed was obtained direct from 
Natal, and also from plants acclimatized m Java Guatemala 
indigo (/ oh^smera) acclimatized m Java has also been 
mtroduced The Natal and Guatemala plants are more vigorous 
m growth than those conimonly grown m India, and have been 
proved to yield a much higher proportion of dye from a given 
weight of plant I longtracemosa has recently been redis- 
covered m Travancore It is supposed to be one of the most 
valuable mdigo-producing plants m the world 

The statistical returns show for Bntish India an average area Areas of 
for the ten years ending 1899-1900 of 2,000 square miles under 
indigo, which m 1903-4 had dedmed to 1,100 square miles 
The crop is most important m Bengal (Bihar), Madras, and 
the Umted Provinces, and is also grown to some extent m the 
Punjab In Bengal, as already stated, the crop was largely 
raised by Bntish planters, but this community has now con- 
siderably dedmed in number and importance In Madias, 
the Umted Provmces, and the Punjab, mdigo is chieiy grown 
by native cultivators 

In Bengal the industry has been greatly helped since 1897 
by research work mstituted by associations of planters, with 
assistance from Government Excellent work in tiie chemistry, 
bactenology, and agriculture of mdigo has been done, and is 
still progressing 

The soils on which indigo is successfully grown are very Soils and 
varied m actual character and composition, but deep alluvial “““"res 
loams seem to suit the crop best Many soils of this descnption 
m Bihar which grow mdigo are deficient in phosphonc acid 
and mtrogen, but are generally nch m all other useful con-* 
stituents An average crop of mdigo removes about 40 lb of 
nitrogen and 120 lb of minetal matter per acre 

Extensive experiments in BihSr have proved tbat^ m soils 
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deficient in phosphoric acid and nitrogen, superphosphate and 
nitrate of potash (a local product) can be economically applied. 
The refuse indigo plant {silK) is the manure most easily obtained, 
and is very valuable , but it is less suited for indigo itself than 
for rotation crops such as sugar-cane, tobacco, poppy, cereals, 
and oilseeds. S^ih produces heavy crops of indigo, but the 
leaf IS deficient in colounng matter Oil-cake manures give 
somewhat similar results. Indigo grown on land heavily treated 
with is, moreover, liable to injury from insect pests. 

Seed There is a general belief among planters in Bihar that 
the best seed is obtainable from the United Provinces, and 
that local seed does not keep good from season to season 
and fells to germinate properly The system of getting seed 
in this way, without any special selection, has caused de- 
tenoration m the vaneties commonly grown, 

Cultlva- Cultivation begins as soon as the previous khartf crop has 
tion been removed. Indigo may follow mdigo, but is more generally 
alternated with the crops already mentioned. It is of great 
importance that the soil should retain the moisture that is 
supplied by the October-November rainfall. The land is well 
worked with the plough after bemg manured, and, when brought 
to a good state of tilth, is levelled and smoothed with the 
plank roller referred to on page 14 Indigo is sown in Bihar, 
and in the United Provinces where canal water is available, as 
soon as the nights begin to get warm, at the beginning of the 
hot weather. Elsewhere, it is sown at the beginning of 
the rams In Bihar a special drill is used for sowing, with 
coulters about 5 or 6 inches apart. From 16 to 20 lb of seed 
are required per acre The seed should be sown as shallow as 
possible, but must be deposited in the moisture layer. The 
roller is again used to level the surface after sowing. The 
seedlings are very delicate until their roots get well developed, 
and many perish owing to dry west winds. Moist east winds 
after sowing, and spnng showers later, are very beneficial 
Several weedmgs are generally necessary. The plants make 
slow progress until the monsoon sets in, when the growth 
becomes very rapid. The plant should be cut when m flower 
The first crop is ready m July-August, and ordinanly yields 
80 to 120 maunds of green plant per acre. A second crop, 
obtainable in September, usually yields less. It is reckoned 
that 100 maunds of good ordinary plant should yield about 
10 seeis (20 lb ) of mdigo. 

The colourmg matter from which indigotm is denved exists 
the plant almost entirely in the leaf The proportion of leaf is variable, 
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but good plants should give about 40 per cent of leaves 
A plant which is forced by manure to very active growth gives 
a poor percentage of dye matter The amount of colounng 
matter in the leaf mcreases as the plant grows, but deteriorates 
after a certam stage, and harvesting and steeping should there- 
fore be earned on expeditiously Plants which have been cut 
some tune and become blackened by heatmg m bulk contain 
very httle dye matter, so the green plant should not be carted 
very far The principal indigo concerns in Bihar have small 
out-factones The plant gives less dye in wet weather, owing 
to causes which have not been defimtely ascertained 
Under the old system of treating the plant two sets of vats Factory 
were used, one on a lower level than the other , but with 
improved methods of fermentation, oxidation, &c , three sets 
may be required The vats on the highest level are used for Steeping 
steepmg, and are each about 1,000 cubic feet in capaaty 
Every 100 maunds of plant require about 4,500 gallons of 
water. The plant is kept submerged by logs of wood, or bars 
fixed in position The period of steepmg vanes with the 
temperature of the air and water if the temperature of the 
water is go® to 92° F , twelve hours is sufficient Instead 
of varying the time it is, however, preferable to heat the 
water m the reservoir to a definite temperature Expen- 
ments m Bihar have proved that, when the plant is steeped in 
water at 150® to 160® F , the colounng pnnciple is extracted m 
half an hour Indigo made m this way is supenor m quality 
and contams about 25 per cent of mdigotm. Active fermenta- 
tion through the action of soluble ferments (enzymes) takes 
place dunng steepmg, and causes the formation of a compound 
which is easily convertible mto indigotin by the action of au 
The water used m steeping should be free from organic matter, 
and should not be hard These faults can be corrected by the 
addition of hme and potassium permanganate 
When fermentation is complete, the liquid in the steeping Ondatioii 
vats, which now vanes in colour from bnght orange to ohve 
green, is dramed off mto the oxidizing vats Oxidation was at 
one time accomplished by hand-beating, but m most Bihar 
factones it is now done by a beatmg wheel worked by power 
from a central engine If there is any delay m oxidation, a 
considerable loss of colounng matter results, and the mdigo 
produced is infenor As the oxidation proceeds, dark-blue 
particles of mdigotm appear m the liquid, the colour of which 
consequently changes The beatmg should be continued 
until a little of the liquid placed m a saucer readily throws 
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down a dark-blue precipitate, itself remaining of a clear amber 
colour 

Coventry’s lime and acid process (patented in 1894, and 
again, with improvements, m 1901) is used to a considerable 
extent in Bihar. This, requires a vat intermediate between the 
steeping and beating vat, when lime is added to the indigo 
liquor A precipitate of calcium and magnesium carbonates 
then forms, which also carries down various other impunties. 
The cleared liquor when run off into a lower vat and oxidized 
yields mdigo of good quality, and a substantial increase of 
colouring matter is obtained An ammonia gas process 
patented by Mr Rawson in 1901 produces a direct increase of 
colouring matter 

The precipitate which settles after oxidation is known as 
mdL This is boiled, and the indigo produced from it is 
improved if sulphuric acid be added 

The dye matter is then placed on a cloth strainer until it 
becomes fairly dry, when it is carried to the press and subjected 
to gradually increasing pressure until it has taken the form of 
firm slabs, which are cut into cakes and slowly dried on racks 

In Southern India, indigo is produced by what 1$ known as 
the ‘dry’ process The plants are dried in the sun, and the 
leaves threshed out and stored In course of time they change 
colour from green to blue grey, and they are then macerated m 
water, and the dye is extracted, in much the same fashion as m 
the process above described 

Good mdigo should contain 60 per cent, or more of 
indigotin It should be bright and of a dark-blue colour, 
with a coppery gloss, and should break with an evenly 
coloured fracture 

Excluding mere vats, which are numerous m Madras, the 
number of mdigo factones was returned at 923 employing 
173,000 persons in 1901, and at 531 employing 82,000 persons 
in 1903. These facts afford further evidence of the senous 
dechne of the mdigo mdustry, the total destruction of which 
would deprive 250,000 people of their occupation for part of 
the year 

The bulk of the factory-made indigo is exported, India con- 
summg only the most inferior grades of the dye Thus the 
returns of foreign trade nearly express the total production 
Taking the figures m round numbers, it may be stated that the 
exports m 1876-7 were 100,000 cwt valued at 3 crores, in 
1886-7, cwt valued at 3 7 crores ; m 1896-7, 170,000 

cwt valued at 4J crores, and in 1903-4 only 60,000 cwt 
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valued at little more than a crore During the past few years 
the finer and expensive Bengal indigos have felt the depression 
of trade more acutely than the cheaper qualities of Madras 
In 1896-7 Bengal exported 109,000 cwt and Madras 44,000 
cwt , m 1903-^4 the figures were 30,000 and 24,000 cwt 
respectively 

Many sorts of vegetables are cultivated everywhere as garden Vegeta- 
crops for household use and for sale m towns Garden cul- 
tivation is mostly carried on by special castes under a system 
of intensive cultivation Enghsh vegetables are largely grown 
near large aties, and the native gardeners have attamed a high 
degree of excellence in their production The utihzation of 
town sweepings and sewage has developed in many towns The 
chief vegetables are the cabbage and its many vaneties, turnip, 
radish, and the horse-radish tree {Monnga fterygosfierma). 

Of pulses and beans the principal are the cluster bean {Cyam* 
qpsts poraltotdes)i sword bean {Canamha enstformts\ duffin 
bean {Phaseolus lunatus\ kidney bean {P vulgan$\ yam bean 
{Pachyrhtzus angulafus\ Indian bean {Dohchos LablaS)^ pea, 
cowpea ( Vigna Caiiang\ and Psophocarpus teiragonohbm The 
gourd and cucumber family is very numerous, including the 
snake gourd {Tnchosanthes angutna), bottle gourd {Lagenarta 
migans)y towel gourd {Zuffa aegypHaca and L acufanguia), 
iumha {Bemncasa cenferd)^ karela {Momordtca Charaniia)^ 
cucumbers {Cucumts sahvusy CttruUus sativusy C. vulgansy and 
C vulgam var fistulosud^y and pumpkins (Cucurltfa Pepo) 

Among the miscellaneous varieties of v^etables are included 
the carrot, artichoke, lettuce, sweet potato, bnnjal {Solanum 
Melangena)y potato (which is successfully cultivated not only in 
hilly distncts but also m many places m the plams), tomato, 
Amaranihus pamculatus and other speaes of sag laigdy used as 
a vegetable, the white goose-foot {Chenopodtum album)y beet, 
the chmbmg spinach(^are//a),i 7 /^rr^irtfa saitva and other speaes 
of yams, onion, garhc, the large arum^ and Alocasta. 

A great number of fruits are cultivated, ranging from the Fnuts 
temperate bnds grown m the hills to the tropical kinds of the 
plains The principal are the custard apple (Anona squamosd^ 
bullock’s heart {A nhculatd)^ sour sop (Af muncatd)^ many 
sorts of oranges and limes (for which N^ur and the Khasi 
Hills are famous), pummelo, wood apple {Feronta Elephantum)^ 
the ber {hzyphus Jujubd)^ the vme (thnvmg in the dner 
distncts), the lichi (Nephehum LttcJu)^ the cashew-nut {Ana- 
cardmn occtdenfale\ and tamarmd. The almond, peach, straw- 
berry, loquat {Enoloirya japomca)^ apple, and pear, all fruit 
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well at a considerable altitude in the hills, while some varieties 
have been found to succeed in the plains. The guava (JRsidxum 
Guy<cod)^ Indian plum, pomegranate, papaw {Carica Papaytl)^ 
melon, sapodilla (Achras Sapot<I)^ Cape gooseberry {Pl^salts 
peruvianc^ fig, jack-fruit [Ariocarpus tnie^ifohei)^ banana, 
pineapple, and coco-nut are all well-known In addition, 
many wild fruits are eaten by the forest tribes 
Mango and The most important fruit from an economic point of view is 
the mango, which in favourable seasons forms the chief food 
of the poorer classes for several weeks m parts of Northern 
India. The ordinary common vanety is easily raised from 
seed over a large part of India, while superior kinds are propa- 
gated by grafting, the most celebrated being those known as 
Mfilda, Bombay, and Multan. The mafma (Bassia laiijoh^ 
also supplies large stores of food, the yellow waxy flowers, 
which fall off the tree in April, being eaten both raw and 
cooked, and also used for distilling liquor. The fruit is edible, 
and the seeds yield a valuable oil 

IV. Cattle--~Agncnlt 7 tral Ltve Stock 

Number of In X 903-4 British India outside Bengal possessed rather more 
than 29,500, 000 bullsand bullocks, 21, 500,000 cows, 12,500,000 
buffaloes, and 25,000,000 young stock. Complete figures 
in Bengal are available for only four Distncts. The figures 
returned by some of the Native States in 1903-4 are believed 
to be much understated, their aggregate total under the four 
classes above named exceeded 9,000,000 
In western countnes cattle are bred principally for milk and 
meat production in India cows are kept chiefly to produce 
work cattle, and milk is largely obtained from buffaloes. Camels 
are employed for tillage to some extent m Northern India, but 
in the country as a whole agricultural operations and also the 
transport of goods by road mainly depend upon the draught 
power of bullocks and male bufE^oes There are numerous 
indigenous breeds of cattle, which differ to a remarkable extent 
Generd in size, type, and other respects Nearly all the large pure 
^ameter- have homogeneous colounng, the prevailing tints being 
white and grey. In areas where little attention is given to 
breeding the colours are variable, and spotted cattle abound. 
In the north-east of Madras hornless cattle are fairly common , 
elsewhere all cattle are homed. The characteristic hump is 
better developed m some breeds than m others, but is pro- 
minent in all Bullocks which are suited for slow and heavy 
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work are shaped differently from those adapted to quick and 
light labour Those used for the former purpose have usually 
heavy heads^ long pendulous ears, thick short necks, coarse leg- 
bones, big feet, much loose skin on the neck, dewlap, and 
sheath, and no particular droop in the hmd-quarters The 
best cattle for quick work have clean-cut heads, fieiy tempeft, 
short erect ears, thin necks, compact rounded bo^es, small 
hard feet, a very deaded droop in the hind-quarters, and httle 
or no loose skin on the neck, dewlap, and sheath. 

A very considerable proportion of the cattle are old and 
decrepit, and are therefore useless for breedmg or for work, 
but are maintamed owmg to the sanctity of the cow among 
the Hindus and their general dismclmation to take life 
These useless cattle are the first to succumb dunng periods 
of scaraty and famme 

In the deltaic areas, and m the rice tracts generally, the 
cattle are miserably weak Grazmg lands are here limited, or 
totally wantmg, and the only fodder available m any quantity 
is nee straw, which provides little nounshmenb Little or no 
concentrated food is given even to the workmg cattle m busy 
seasons 

Throughout the highlands of Pemnsular India large areas of Cattle of 
poor soil are cultivated, and the areas usually available 
grazing are still poorer, havmg thin rocky soils which chiefly 
produce spear-grass The Ghits, SatpurSs, and other hills 
provide large supplies of grass m ordmary years , but the Ghats 
are unsuitable for cattle breedmg, owing to the excessive ram- 
fall and the very inferior quality of the grass In Penmsular 
India good grass is not found where the annual rainfall much 
exceeds 40 inches Efforts are made to give reasonable 
facilities for grazing on the forest lands , but this has necessarily 
to be regulated in the interests of forest growth (see chap, u) 

In some parts of Penmsular India therefore the cattle are 
extensively fed by hand on the produce of arable areas The 
number of breechng cattle owned by an ordinary cultivator is 
here generally small he may have one or two cows and a few 
head of young stock The cattle of each village are herded 
together by children, early castration is not practised, and the 
matmg of animals is altogether uncontrolled After harvest 
there is some grazmg in the stubble and on the boundaries of 
fields, but for six months m the year any herding that is 
required is to keep the cattle out of the crops. This system, 
if system it can be called, has resulted m produemg cattle of 
very mixed type and generally of an infenor class General 
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improvement is hopeless* without assured fodder supplies and 
more careful breeding 

There are, however, localities m Peninsular India where 
good cattle are profitably bred m extensive ranges of good 
grass land which yields fairly abundant pasturage at all 
seasons Such lands are usually upland tracts with a rainfall 
of 30 or 40 inches, naturally well-drained, and freely shaded 
by trees 

The breeding grounds of the Ncllore cattle m Madras, of 
the Gir cattle in Kathiawar, and of the Khillan and MAlwi 
cattle m the Satpuras and in parts of Central India, Hanana, 
and Sind exhibit some or all of those favourable natural 
conditions Moreover, on the arable plains at lower levels 
a considerable variety of cultivated crops are grown, and nutri- 
tive fodder can therefore be obtained to supplement the natural 
supply if this be scanty In these cattle-breeding areas the 
owners are chiefly professional herdsmen with comparatively 
large heids The young bulls which are not required for stud 
purposes are either castrated early or sold young, while the 
young stock are rarely housed or tied and get a healthy amount 
of freedom on the grazing ground 

Cattle of The finest cattle in India are bred in Northern Gujarat, in 
Gujarat, tracts of good grass land which extend round the Kann of 
dutch and northwards into RajputSna 'Phe deep alluvial 
loamy soils of this tract are very suitable for rearing young 
stock, the arable fields are quite as fertile os any part of 
India; pulse crops are extensively cultivated, producing ex- 
cellent fodder which is available when the grazing gets bare. 
Gujarat was formerly regarded as fairly safe from famine, but 
the calamities of 1899-1901, which were accompanied by very 
heavy cattle mortality, dissipated this illusion 
Catde m In the north of India the pressure of population entails the 
Ml? occupation of almost all cultivable land The absence of rich 
grazing ground there makes breeding operations almost im- 
possible, except in a few localities. 

The Anmt The characteristics of the pure breeds can only be very 
Itinefly sketched. Mysore has a far-famed breed of cattle, 
which IS charactenstically different from every other Indian 
variety. The purest strain is the Amrit Mahal, which stands 
in relation to other Indian breeds much as the thoroughbred 
horse to horses generally These cattle are of medium size 
and white or grey m colour They are fiery tempered, and 
very active, etidurmg, and hardy. The bullocks are essentially 
suitable for road work, and are capable of quick, long journeys 
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iinder a light or moderate load They have fine heads, alert 
ears, and long pomted horns, while the compactly proportioned 
frame, the shapely limbs, and the hard black feet indicate 
endurance, activity, and strength. This breed matures very 
slowly, and the cows are poor milkers Pure Amnt Mahal 
bullodks are worth Rs 300 or Rs 400 or more a pair, accordmg 
to quahty and size 

Nellore cattle are bred chiefly m and near the Madras Nelloie 
District of that name They are large, and usually white or 
grey in colour They vary in type, mdicatmg mixed breedmg 
within recent times, and are of common ongin with the Kistna 
valley cattle of Bombay Many of the cows milk well The 
larger bullocks, which when young are worth Rs 300 or 
more a pair, are suited for slow heavy draught Many 
medium-sized bullocks are used for cart and field work, 
particularly m the northern Districts of Madras The Arvi 
cattle, the largest and best m the Central Provmces, are of 
much the same size, colour, and type as those of Nellore, 
though the cows do not milk so well The bullocks are 
strong, but not active 

The white or grey Malwi breed is common throughout Malm and 
Central India The animals are particularly true to type, the 
head and horns being specially charactenstic, and they have 
been bred pure for a long penod Large droves of young 
bullocks are dnven annually mto the Deccan for sale, and are 
m keen demand by well-to-do cultivators, a good pan, when 
broken to work, being worth Rs. 150 or Rs 175 They are 
spmted, active, and strong, and equally adapted for plough, 
cart, or well work A pure MSlwi bullock is very shapely, 
the body bemg wide and deep but not long, the hmbs w^ 
set, and the feet hard and round The cows are poor milkers 
The E^eri cattle of the Umted Provmces closely resemble 
M^wis 

A breed noted for its milk is reared extensively m herds m Gir cattle 
the Gk hills and forests m the south of KathiawSr Pure Gir 
cattle are remarkably true to type, and in several respects 
charactenstically diifer from other Indian varieties Two colours, 
or two shades of colour, the one blendmg mto the other m 
a cunous way, are common An extraordinary development 
of frontal bone gives the forehead a very prominent rounded 
appearance, and the ears droop as m a lop-eared rabbit, those 
of a calf reaching to the nostnls These cattle are fairly well 
proportioned and of medium size. The cows breed irregularly, 
and when stall-fed often get imtable m temper and may there- 
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fore soon go di;y They yield up to 12 seers (24 lb ) of milk 
per day A good cow is worth about Rs 60 in KSthiSwar, 
Bulls and bullocks are alike used for work; but they are slow 
and when old get very lazy They require shoeing on account 
of the softness of their feet, which are large 

The Gujarat cattle are the finest breed, for general agncul- 
tural purposes, m India The best are known as Kankreji or 
Wadial cattle They are white, silver grey, grey, or dark grey 
in colour. They stand high on the leg, but are otherwise 
excellently proportioned. The head is earned high, and the 
spiral horns, which are massive in old bullocks, give a bold, 
attractive appearance The ears are very charactenstic, being 
large, pendulous, and open The legs are parhcularly shapely 
and well placed, and the feet small, round, and durable, 
Gujarati cattle are both active and strong At ordinary field 
work they walk very fast, and draw a cumbersome heavy-laden 
cart through sandy roadways at an astonishing pace They 
trot fairly fast, but with rather an ungainly action. The cows 
are generally poor milkers, but breed regularly A heifer can 
be used for breeding when about three years old, and a bullock 
IS at work at four or five Pnees vary with size and quality 
a handsome well-matched pair of bullocks is worth Rs 250 
or more 

The HSnsi or Han§na breed, the best specimens of which 
are not unlike Gujaratis, consists of large white and grey cattle, 
bred in the Eastern Punjab The breed is less noted now 
than in former days, but still yields good cattle The large 
Government cattle farm at Hissar breeds bulls for distnbution 
among cultivators, and supphes the Commissariat with heavy 
transport bullocks Many of the cows are exceptonally good 
milkers, and have for this reason been taken m large numbers 
to other parts of India, the home area thus losmg its best 
cattle The breed will m time regain its old reputation, owing 
to the distribution of selected bulls, and the keen demand for 
good bullocks m the new imgation colonies of the Punjab, 
A pair of young bullocks is worth Rs 160 to Rs. 200 in the 
breeding distnct. 

The cows of the lower Smd breed are generally good 
They are owned by Muhammadans, who do not 
usually cultivate land, and move their cattle from one jungle 
pasture to another as occasion requires Ordinary herds 
number about fifty The cattle vary a good deal in colour 
and appearance the majority are a deep red, with occasional 
white markings. The best cattle are of medium size, have 
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very short legs, and are massive, long, and wide The head 
IS heavy j the horns coarse, the neck thick and short, with 
much loose skm between the ]owls and dewlap — ^points more 
commonly found m a breed valuable for meat The milkmg 
capaaty of the cows has been improved, because the best 
bdl calves of the most effiaent milking cows are mvanably 
selected as sires. The cows breed regularly and yield up 
to 30 Ihi of milk a day m Sind, where they are worth from 
JK.S 45 to Rs each Sind cattle are very docile, and the 
bulls need not therefore be castrated for work A strong 
young pair can be bought for Rs. 80 They are, however, too 
sbw for light field work, and not strong enough for heavy 
cartage 

The Montgomery cattle m the Punjab nval those of HSnsi Mont- 
as a useful milk breed They are small, shapely, and short- 
l^ed, with fine heads, short horns, thm necks, fine 1^-bones, 
small feet, and exceptionally long thm tails. The colours vary, 
but most are dark red, pure white or grey, spotted cattle 
are, however, common Montgomery District has a very 
hght rainfall, with large stretches of scrub grass land Canal- 
imgation is now rapidly extendmg into the District, and the 
best cows have been taken by their owners mto the new canal 
colonies Ordinary cows giving 16 lb of milk daily are worth 
Rs. 50 or Rs 60 each, but a first-class cow will fetch Rs 100 
or more 

The cattle in the deltaic areas of Bengal are very infenor Bengal 
Even m Bihar and other areas of moderate rainfall they are > 
not good, although the soil is nch and excellent crops are 
grown In these parts of Bengal the nizal population is very 
congested and the average holding is small Individual owners 
can thus keep few cattle, and no attention is paid to systematic 
breeding Bih^ is overrun with j^ois (bulls dedicated to the 
gods). These are very fiit, and comparatively useless for 
stock purposes, but do much harm by eating and tramphng 
the growmg crops 

Buffaloes thnve better than ordinary cattle m distncts of Buffaloes, 
heavy rainfall, and m nee tracts male bufi^oes are extensively 
used for both tillage and road work. The best are produced General 
in distncts of moderate rainfall, where conditions for cattle- 
breeding are fiivourable. They should have access to deep 
water, or be bathed, twice daily Their sparse coarse hair is 
usually shaved off several tunes a year Buffaloes vary m 
colour, but the majonty have black hair and shining black 
skins. Some have white markmgs, and a few are grey or 
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light dun, and very occasionally albino Their lowing differs 
from that of kine^ and they have no hump, while buffalo milk 
IS much richer in butter fat than cows^ milk Female buffaloes 
have strong maternal instinct, and become much attached to 
particular compamon ammals and to the attendant who mdks 
and feeds them a buf^o usually refuses to give milk if there 
IS any disturbance of these relations. Wild bulls occasionally 
breed with the domesticated cows Large male buffaloes are 
used for heavy cartage, particularly in towns* they can draw 
heavier loads or carry heavier packs than bullocks of the same 
size They are generally very cheap, and unless there is 
abundant pasture it does not pay to make a special business of 
reanng them 

The The buffaloes of Southern India are small, short-legged, and 
round-bodied, and are not nearly so valuable as the larger 
breeds found farther north. The Deccan and Central India 
bufSdoes are rather poor milkers, with charactenstic long 
sharp horns There is not much difference in size and general 
conformation between these and Gujarat buffaloes, except that 
the latter have shorter blunt horns, which turn up in an easy 
curve on each side of the neck. The best Gujarat bufl&iloes 
are bred in Kaira Distnct and in the adjoining Baroda 
territory This breed is commonly called Surat A good 
speamen has a long rounded body, but the withers are high 
and thm, and the fore-quarter rather light The legs are 
short and thick, and the feet large A good female buffalo 
gives up to 30 lb of milk a day, and costs from Rs. 125 to 
Rs 140 

J^ajrSbadi or Kathiawar buffaloes are much larger. They 
stand high, and the legs and feet are coarse and big, and the 
dewlap IS charactenstcally heavy The withers stand up hke 
a spme, and the pelvic bones are very prominent, there is 
extraordinary development of horn and frontal bone, and the 
eye-sockets thus become surrounded so that the eyes appear 
deep in the head, jafarabadi bufialoes are distmctly ugly, 
but have the advantage of bemg good milkers In the Gir 
hills of Kathiawar, where they are bred, good buffaloes yield 
15 to 20 seers (30 to 40 lb ) of milk daily, and are worth about 
Rs 150 each, 

The finest ammals of the Delhi breed are found in 
Rohtak Distnct west of Delhi, but this vanety is common 
m the Umted Provmces, the Punjab, Rajput5na, and Smd 
The best specimens are as heavy as JafarSbadi buflSdoes, but 
much better proportioned They are massive and square 
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built, but heavier in the hind-quarters than in front The 
horns curl in a characteristic way over the head^ somewhat like 
those of a ram ; the udder is generally very large, and also 
well shaped A good Delhi bullalo cow is worth Rs 150 to 
Rs 200, and gives in the north of India as much as 25 seers 
(50 lb ) of milk per day This quantity is sufScient to 
yield about 4 lb of butter 

Hides are exported in very large quantities During the Exports of 
ten years endmg 1900 the average annual value was more 
than 2 crores. In the famine year 1900-1, when mortahty 
among cattle was temble, the exports increased to 5 3 crores. 

The value m 1903-4 was 3 2 crores 

Dairymg on European prmciples was practised m India Dairying 
to a moderate extent m 1890. It has smce extended very®*^^“°’ 
considerably under Government supervision The Bombay ^ciples. 
Agncultural department gave an impetus to the industry 
by establishing a dauy farm, by securing the services of an 
expert from Sweden, and by organizing demonstrations of 
improved methods The expert was transferred to the 
Agncultural department of the Umted Provinces, and was 
subsequently allowed to purchase the Government dairy farm 
opened near Aligarh It was soon found that good butter 
was readily saleable at much higher rates than the common 
country product, gM It was also shown that in the larger 
towns and cantonments there is a large demand at high rates 
for milk from cows or bu^Edoes which are properly fed and 
milked m sanitary surroundmgs 

Cantonment grass farms and dairies have been successfully Canton- 
established m many places under mihtaiy control These 
not only supply the troops with pure milk and other dairy 
products, but also form centres where men have been trained 
for the military glass &rm and dairy operations, which are 
extending 

Dauymachmeryis admitted dutyfree into India. Separators, Increase m 
chums, and butter-workers have been imported m 
numbers Many separators have been set up m villages where ^ 
milk is cheap The cream is sent by rail to important towns, 
and there made mto butter which is sold fresh locally ox is 
turned for sale throughout India or for export Fnces ruled 
high at one time Increased production and competition 
have lowered them, but the mdustry is shll profitable, 
especially to those who can guarantee the punty of then 
dauy produce, and there is a large demand both m India and 
for export 
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The following table shows the value of the external trade m 
dairy produce in 1903-4 — 



Qvahtity (lb ) 

VALxrB(Ra) 


Gfa 

Condensed 

Butter 



Ghi 

Condensed 

milk 

Imports 

Exports 

.77,11. 

*89,4*5 

127,868 

5.390.865 

4.137.066 

3.16,536 

1,97.949 

50,7.. 

..,90,8.5 

1 

34,187 


Half the butter exported goes to Ceylon, while ^^ 5 ? is largely 
sent to the Straits SetdementSj Natal, Aden, and British East 
Africa, for the consumption of Indian emigrants 
Difficnliy Over the greater part of India the problem of improving 
tbe breed of cattle is, for vanous reasons, very difficult 
cattle. Maimed, old, and worthless cattle are kept alive until they die 
naturally, although they give no return, except manure, for the 
food they consume. Fodder from natural grazing or cultivation 
IS so scarce m many tracts that cows and young stock annually 
undergo semi-starvation in the hot weather. The worhng cattle 
are somewhat better cared for The lack of care m mating 
cattle has already been referred to. The superior breeds 
which are reared under favourable conditions have not 
detenorated, and with the spread of cultivation have mcreased 
in numbers, and to a certain extent supplied the workmg cattle 
requured by extended imgation. This extension has in turn 
provided a largely mcreased fodder supply 
Effects of Spasmodic efforts have been made for many years to 
improve Indian cattle by the distnbution of bulls to District 
Boards and otherwise, but no results of importance have been 
recorded. In many cases frilure has been due to the selection 
of unsuitable bulls, but in addition to this, half-bred cattle 
contract rmderpest and other diseases in a most virulent 
form, and rarely recover under treatment, while many m- 
digenous breeds are comparatively immune. 

^ Civil The estabhshment of a Civil Vetennaiy department m 
each Provmce, with Distnct vetermary dispensanes and itm- 
loent erating native officers, has done much to control rmder- 
pest by inoculation, and other less deadly cattle diseases by 
segregation and treatment The advspitages are generally 
acknowledged by the people and are greatly in request where 
best known. 

The same department has also general charge of the 
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arrangements for breeding or rearing bulls for distribution 
It IS only witliin recent years that the work has been organized 
on any definite plan, and no appreciable results have yet been 
obtained. 

It IS recognized that the punty of the best indigenous Geneml 
breeds must be mamtamed, and that m areas where the®°J®“^ 
cattle, though active and hardy, are infenor and small, they improve- 
cannot be improved except by breeding from the best 
their own kind. With tlus purpose m view, Government 
buU-breedmg and bull-rearmg farms are bemg started These 
farms are stocked with cows and bulls carefully selected from 
the supenor pure breeds , and as the breedmg is under control, 
the young bulls are suitable for distribution among cattle of 
the same breed m tracts which are favourable for cattle- 
breedmg. The most important of the existmg farms are at 
HissSr m the Punjab and at Chhaiodi near Ahmadib^. The 
breeding of pure Hansi cattle at the former will exercise 
a powerful influence m improvmg the cattle of the rapidly 
extendmg irrigated areas m the Punjab and Smd, and 
probably also m parts of the United Provinces, Rajputana, &c 
The Chharodi farm can mamtam about i,ooo cows of the 
Gujarat breed, and is now supplying bulls to the surrounding 
breeding tracts m Bntish territory and Native States Smaller 
farms have been established by the Imperial Agricultural 
department at Pusa, by the Ha^wa Estate (Bengal) on the 
Sinpur farm, by the Government of the Central Provinces at 
Nagpur and Hoshangabad, and by the Bombay Government 
at Manjn in Poona Distnct In Mysore the Amnt Mahal 
breed has long been kept up by the State 

Hay-makmg is not practised by the Indian cultivator. Preserva- 
Forest grass is annually allowed to rot on the ground, and 
reserve stocks of fodder axe not mamtained. When famme famine. 

IS imimnent, breeders will spend all their savings and make 
heroic efforts to keep their cattle ahve Such efforts were, 
however, unable to prevent a mortality of 6o to 75 per cent, 
in some Distncts of GujarSt m 1899-1900 Fodder famines 
over extensive areas are rare, but dned grass and the straw 
of arable crops axe so bulky and hght that transport is costly, 
while pressmg mto hales is expensive, though it reduces the 
charge for freight The poorer owners of cattle axe thus 
unable to import fodder or the more valuable auxiliary foods, 
such as oil-cake and cotton-seed, the price of which nses in 
dry seasons In 1899-1900 Government attempted to seU 
imported fodder m fianune tracts at less than cost price, but 
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relief was limited by the fact that the railways were unable 
to cope with the traffic Although forests axe temporarily 
thrown open to grazmg in years of famine, the number of 
cattle which can be admitted is limited^ while the difficulty 
of transport is often msuperable In some paits of India 
estimates are made periodically of the number of cattle for 
which gr azing might be required, and a provisional scheme is 
drawn up showing to which forests they could be sent 

Need of These remarks point to the need of gathering and stonng 

fodto surplus fodder in good years It is on this source of supply 
that reliance must be placed to preserve useful cattle in years 
of scarcity in the areas most liable to famme The grass 
now wasted, if cut at the right time, stacked and properly 
protected against ram, would remain good for years, and with 
oil-cake and other concentrated foods would form a substantial 
reserve against famme The subject is, however, difficult owing 
to the question of expense The fodder crops which are 
commonly grown are as nutritive and productive as those of 
any country m the world, but the area occupied by them is 
smaller than suffices 

Sheep and Sheep and goats are bred most successfully in areas receiving 
a moderate rainfall Upland or well-drained soil, with sparse 
jungle growth and a considerable vanety of natural herbage, 
IS good if of sufficient extent In Peninsular India the 
shepherds own large flocks with which they wander from 
place to place m the fair season, when arable land is usually 
dear of crops The sheep and goats graze dunng the day 
and are fold^ at mght on fields, so that they may be fertilized 
by their droppmgs Such supplies of manure are paid for 
m either cash or gram by the cultvators whose fields have 
benefited A few of the sheep and nearly all the goats are 
milked regularly, and the women make each morning 
before stnkmg camp 

Sheep There are a number of Indian breeds of sheep, each more 
or less of a nondescript character, but all are infenor whether 
as mutton or as wool-producers The wool m the colder 
parts of the north is generally white and of fair quality, while 
that obtamed from the breeds of Peninsular India may be 
white, red, tawny red, brown, black or grey, and is usually 
short, and coarse or hairy A fleece rarely weighs more than 
lb Sheep are chpped twice in the year, m March and 
October A ewe breeds when one and a half to two years 
old, and has rarely more than one lamb at a birth, but may 
produce young twice m a year In 1903-4 the number of 



AGRICULTURE 


iJ 


B? 


sheep HI Bntish India (excluding Bengal^ for which there are 
no returns) was 17 9 milhons 

Many of the sheep of Northern India have long drooping Sheep m 
ears, large noses, and big ugly heads, which are red or black, 
the colour also extending down the neck. Sheep of the of India 
Deccan type are of all the colours mentioned above They contrasted 
are hardy, small, compact and shapely, with short legs The 
ewes, and sometimes the rams also, axe hornless Rams of 
this breed, with horns and frontal bones developed to an 
unusual extent^ are tramed for fighting 

No systematic efforts have been made to improve Indian Improve- 
sheep On a small scale useful results were obtamed“®“^ 
by crossing Deccam ewes with Dumba rams (the fat-tailed 
sheep of Afghanistan) The half-breeds yield good mutton, 
while their wool is of fine quality and long, like that of the 
pure Dumba. 

The varieties of goats are as numerous and as badly defined Goats, 
as those of sheep Some of the long-haired breeds of the 
lower ranges of the Himllayas are large and exceedingly 
handsome, while those bred in parts of the Punjab, Raj- 
putana, and Smd are scarcely inferior The goats of Southern 
India, however, are as a rule gaunt m appearance and badly 
proportioned, but are hardy and active, and can exist on any 
kmd of vegetation 

Croats are valued for their meat and milk, and m the 
Himalayas for their hair Some breeds are exceptionally 
good imlkers, notably the small, shapely, short-legg^ breed 
of Surat and other parts of Gujaiflt, and a breed of very 
similar type found freely distnbuted through the dner parts 
of Bengal A good milch goat gives 2 seers (4 lb ) of milk 
daily, and sometimes more. Goats are very prolific. They 
breed when young, and often twice m the year, producing 
generally two and often three kids at a birth The flesh of 
goats IS largely used m India instead of mutton 

In Bntish India (excluding Bengal, for which there are no Statistics, 
figures) there were 24 9 milhon goats m 1903-4, while m the 
Native States which furmsh returns the number of goats and 
sheep together was returned as 6 4 imUions 

Goat and sheep-skms are largely exported, the average 
weight durmg the ten years endmg 1900 bemg 100,000 cwt , 
valued at 94 lakhs In 1903-4 the exports weighed 265,000 
cwt , worth 267 lakhs 

The statistical returns for 1903-4 give the number of horses Horses 
and pomes m Bntish India (excluding Bengal) as i 3 milhons. 
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while the number in the reportmg Native States was 92,000, 
Govern- About the beginnmg of the nineteenth century a Stud depart- 
ment was organized by Government to breed horses for the 
brewing use of the Bengal army, but it was abolished m 1871 by 
opera- Lord Mayo as extravagant and ineflBlcient Subsequently the 
present system of horse-breeding was gradually developed by 
the Civil Veterinary department The object of the Govern- 
ment horse-breedmg operations is to obtam remounts suitable 
for the Indian cavalry and the pohce The breeders present 
their mares for inspection, and such mares as are considered 
suitable are branded. In 1902-3 there were 21,911 mares on 
the register These are covered free of charge by Government 
stalhons The stalhons are distributed to those distncts 
which are most suitable for horse-breeding, and in which 
there are sufhcient numbers of suitable mares Experience 
has proved that Arab and thoroughbred (either Enghsh or 
Australian) horses are the most suitable sires There were 
349 Government stalhons on the register m 1903 The 
majonty were distnbuted through the Punjab and the Umted 
Provmces, The other important centres where remounts are 
bred are Baluchistan, Smc^ and Bombay (the Deccan, Gujarat, 
and Kathiawar). In Marc^, 1903, the administration of horse- 
breeding in certain selected distncts was handed over to the 
Army Remount department The Civil Veterinary department 
continues to control horse-breedmg m less favourable areas 
Horse The purchase of remounts is facihtated, and horse-breedmg 
^ has been gradually encouraged, by prizes offered at old- 
established fairs. Breeders show great keenness and emulation 
at these fairs, and exhibit their brood-mares and young stock 
in the pmk of condition Remount officers make their 
selections and pay prices which vary according to age The 
purchased young stock are subsequently reared at the remount 
depdts at Mona, B^bUgarh, and Ahmadnagar In 1902-3 
1,293 country-bred remounts were purchased by Government 
and The statistical returns for 1903-4 give the number of mules 
donkeys, and donkeys m Bntish India (exdudmg Bengal) as i 23 milhons, 
and m the reportmg Native States as 122,000 For many 
years attention has been given to the breeding of mules for 
mihtary purposes In 1902-3, there were 492 Government 
donkey stalhons on the register These were cluefly distnbuted 
m the Punjab, the Umted Provmces, the North-west Frontier 
Province, and Sind. About 24,000 pony mares and 1,800 
donkey mares were covered in that year The stallions are 
cbefly Italian and Cypnote, but a considerable number have 
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also been imported from Spam, Persia, and Amenca, and 
a few have been bred in India, A small donkey-breeding stud 
has been estabhshed on the HissSi farm 

In 1903-4 the statistical returns gave the number of camels Camels, 
in Bntish India as approximately 382,000, and m the 
reportmg Native States as 43,000 The greater proportion 
belong to the Punjab, Sind, and Western RajputSna, where 
camels are largely used for agncultural operations instead of 
bullocks 

Table IV at the end of this chapter gives the numbers of Tabulated 
live stock of vanous classes, and of ploughs and carts, 

1903-4 in the vanous Provmces and in certain Native States 

V Tenwes^ Credit^ Research^ and Administration 

There are certam features connected with the tenure of Agncul- 
agncultural land m India which it is desirable to bear m mmd 
While in some parts of the country the land is owned by large 
propnetors, and m others it is held by numerous peasant 
occupants subject to no pnvate landlord, yet whatever the 
form of propnetorship or semi-propnetorship may be, it is 
the almost umversal rule that the cultivatmg unit, the holdmg 
of the peasant occupant or the tenant, is far from large, and is 
mdeed m some areas excessively small Unlike many countnes 
which possess similar stretches of cultivated plain, India knows 
little or nothing of laitfundta^ and farming on a large scale 
IS qmte exceptional Even where the propnetary umt is of 
the vast dimensions prevalent m parts of Oudh and Lower 
Bengal, the bulk of the property, indudmg large portions of 
the demesne land, is held on lease by a considerable number 
of small tenants, who, whether holding direct from the owner 
or through an intermediary, constitute from the agncultural 
pomt of view an equivalent number of practically independent 
cultivatmg umts. The size of the agncultural holdmg differs 
considerably in different parts of India, according to the 
character of the soil, the facilities for cultivation, and other 
similai considerations, but its general character may be 
learned from the facts that m the ryotw^ areas of Madras 
the average size of the parcels held by occupants direct from 
Govenuuent does not exceed eight cultivated aaes, that m the 
Punjab the average size of the cultivatmg umt (whether under 
tenants or propnetors) is three cultivated acres, and that m 
the more thickly populated areas of BihSr the tenant’s holding 
averages less than half an acre A large proportion of the 
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holdings is held by the classes known as propnetors, occupants, 
occupancy tenants, and the like, whose rights are subject to 
devolution by inheritance, and the customs which regulate 
inheritance are almost universally such as to encourage constant 
subdivision The practice of jomt cultivation is indeed earned 
out to an extent unknown in most parts of Europe, but with 
mcreasmg numbers there is an increasmg tendency towards 
the partition of cultivating units, and the morcdlemnt of the 
land that has resulted in certain parts of India is ac- 
companied by advantages and drawbacks diffenng little in 
their general features from those which charactenze the corre- 
sponding movement m the more thickly populated areas of 
Europe 

Generally speaking, therefore, the agnculture of India is m 
the hands of small men, and the capital required for the 
cultivation of the soil is supplied in small sums by small 
capitahsts to men of small commercial intelligence The 
peasant in India, as m most other agncultural countries, 
works on borrowed capital, and the question whether he is 
more or less indebted than his compeer in other countnes 
IS open to discussion, but there can be no doubt that m 
certain parts of India at least the mdebtedness of the peasant 
is economically excessive This feature of the agncultural 
situation is largely the product of the last half-century On 
the one hand, the land, which is the peasant’s ulbmate secunty, 
has nsen immensely in value under Bnbsh rule, and the 
peasant has been tempted by the enhancement of his secunty 
to plunge mto unnecessary debt On the other hand, the 
increase m the value of the secunty has had htde or no effect 
on the pnee of the capital suppheii and the money-lender has 
utilized the commercial helplessness of the uneducated peasants 
and their mcreasmg competition for loans to mamtam rates 
of mterest which tend to make the busmess of agnculture 
impossible. On the one hand there is excessively wide credit, 
on the other excessivdy dear money, and the agnculture of 
India has suffered equally from the one and from the other 

The excess of credit has its basis in the fact that land 
which formerly had little or no market value has under the 
light assessments and the enforced peace of Bntish rule 
acquired a value which renders it a transferable commodity, 
and in some parts of the country the land itself has passed 
largely, either by sale or by usui^ctuary mortgage, into the 
hands of the money-lending class This transfer of the land 
to a class which has, as a rule, no sympathy with agnculture 
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and merely speculates on quick returns, has contributed not 
only to the discontent of the peasantry, but also to the 
impoverishment of the soil , and the Government has in some 
parts of India deaded that the only means to save the 
country from these evils is the drastic measure of curtailmg 
the peasant’s nght to raise money on his land It is intended 
by such measures to leave m the peasant’s hands all the credit 
needed to mamtam a profitable agnculture, while at the same 
time cutting off the further credit which tempts him to 
eictravagant borrowing for purposes unconnected with his 
cultivation, and ultimately deprives him of his property in the 
land 

The further danger to agnculture, which lies m the dearness 
of money, is largely the consequence of the fkct that from time 
immemorial the small village banker has had the monopoly of 
supplymg money to the agncultunst It is recognized that 
under existmg social conditions no better agency than the 
village money-lender is possible, but so long as he requires 
immensely high rates of interest other agencies should also be 
open to the agncultunst The Government has endeavoured 
to supply this want, both by lending money itself (known as ’ 
fakdvt), and by encouragmg the peasants to form credit 
associations of a co-operative character The loans made by 
the Government amount on the average to more than 
£500,000 sterling per annum, and the total outstanding on 
March 31, 1903, exceeded £2,000,000 sterhng These sums 
are advanced at 5 to 6J per cent, as against the ordmary 
rate of 12 to 24 per cent exacted by the village money-lender 
But the Government advances are made only for specific 
purposes connected with agnculture (improvement, seed, 
cattle, &c), they entail more formalities than the village 
loan, and the repayment is enforced vnth greater ngidity, 
so that hitherto the Government loans, though serving a useful 
purpose (especially in times of famine), have not had any very 
senous mfluence on the agncultural credit of the country 
The co-operative system of credit, on the other hand, is still 
in Its extreme mfancy Facilities have been given, by an 
Act of 1904, for the formation of co-operative credit soaeties 
based on the Raffeisen plan so successful m Central Europe, 
and encouragement has been afforded by the state m several 
ways towards the formation of such societies, but they 
have not yet had time to take root or develop Further 
plans for providmg cheap money have from time to time 
received, and are shll receivmg, the attention of Government, 



92 


THE INDIAN EMPIRE 


[chap, 

but up to the present the bulk of the agricultural capital is 
supphed by lockl money-lenders under conditions prejudicial 
to development 

Agnctd- To these conditions of credit, combmed with a certain 
tnnlim- constitutional want of enterprise among the bulk of the 
provement ^gcnbed m the mam the comparative 

neglect until recent years of land improvement m India. 
The improvements required differ m character, moreover, 
from those to which we are accustomed in the British Isles. 
Manunng, dramage, and the construction of farm buildmgs, 
though not lackmg m importance, are improvements of far 
less moment in India than those connected with the apphca- 
tion of water to the soil, and there are large tracts in India 
where improvement denotes simply imgation and nothmg else. 
The larger works of irrigation represented by the immense 
canals of the alluvial plains have been undertaken by the 
Government itself Certam smaller classes of irrigation ex- 
tending over comparatively restncted areas have been onginated 
and controlled by associations formed among the villagers, 
subject to varymg degrees of Government supervision The 
mam opening for individual enterprise hes m the construction 
of wells and small embankments, and there has of late years 
been a very encouragmg development in this direction The 
number of permanent wells m the four Provinces where this 
form of imgation mainly prevails was found by the Imgation 
Commission of 1901-3 to have mcreased from 1,288,803 ^ 
i>6S4j898, or by more than 28 per cent, in the decade preced- 
mg their mqmries. Towards individual efforts of this character 
the state has always maintained a favourable attitude Loans 
for the purpose of agncultural improvement are, as has been 
noted above, available on comparatively easy terms, and the 
sums advanced by the Government for this purpose average 
about 27 lakhs of mpees per annum Improvements, whether 
made from Government loans or otherwise, are exempted 
from enhancement of the land revenue either in perpetmty 
as m Southern India, or for long periods of years as m 
the north The tenancy laws, moreover, usually allow both 
landlord and tenant to effect or obtain improvements under 
certam restnctions, and, while giving the landlord a right to 
enhancement of rent for improvements effected by V>iTnj forbid 
enhancement on improvements effected by the tfinant The 
details of the systems under which state loans are granted for 
improvements, and under which improvements are exempted 
from enhancement of revenue or rent, have from time to time 
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been subjected to special mvestigationj and the prmaples on 
which they are based have been gradually developed on lines 
of increasing hberahty 

Agncultural co-operation, so far as it is represented by the AgncaU 
coparcenary cultivation of joint owners or tenants and 
certain primitive systems of mutual assistance at times of 
ploughing and harvest, is by no means uncommon m India, 
but associations of the European type for the purchase of seed 
and machinery or for the sale of cattle and produce are 
practically unlmown. Insurance of animals, or of crops, or of 
farm buildmgs, whether by co-operation or otherwise^ is also 
exceedingly rare Agncultural newspapers are very few in 
number and restricted m circulation. In the tracts held by 
large landpwners there are associations of landlords to protect 
then mterests as such, but associations for the encouragement 
and unprovement of agnculture, though not unlmown, are as 
yet rare and their activity has hitherto depended largely on 
official support There axe, however, mdications that the 
benefits of associations for agncultural purposes are becoming 
more clearly realised, and further developments in this direction 
may be expected 

Agncultural research and experiment in India are still m Agiical- 
their infancy What httle has been done has been achieved 
almost entirely by state agency, and that httle is, for reasons m^and 
which will be noticed bdow, of very recent origin There have, 
mdeed, for some tune past been experimental farms m vanous 
parts of India under official control , but they have been for 
the most part m the hands of amateurs, and though good work 
has been done at some of them, they have as yet had no 
marked effect on the agriculture of the country. It was not 
till 1892 that an expert officer of Government was appomted 
to study and advise on matters of agncultural chemistry, and 
it is only withm the last few years that senous efforts have been 
made, by the appomtment of further experts, to commence the 
mvestigation of problems coimected wilh the economic botany, 
the entomology, and the agncultural bacteriology of the country 
Arrangements, which have been materially helped by a mum- 
ficent donation of £30,000 from an Amencan gentleman, 

Mr Henry Phipps, have recently been made for the concentra- 
tion of agncultural research at Fusa in Tirhut, where special 
laboratones, attached to a large experimental and seed-growmg 
farm, are being erected for the prosecution of techmcal mvesti- 
gations of an agncultural character Similar mvestigations have 
been started m one or two of the Provmcial centres, but they 
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are at present on a small scale and capable of considerable 
farther devdopment 

The education of the agricultural classes, both general and 
techiucal, is at present in a similarly undeveloped position 
The vast majonty of the agncultunsts of India are illiterate 
The education provided for those who attend school has been 
to a large extent hterary , and although efforts have been made 
of late years to bring die education of the agncultural classes 
more into contact with their daily life, there has not yet been 
time for this improved system of education to have any marked 
effect. Techmcal education in agnculture has been hitherto 
represented by the instruction given at the Colleges of Poona 
and Saidapet, and by schools at Cawnpore, Nagpur, and 
Sibpur, while for teaching of an advanced type Indian students 
have had to attend the educational mstitutions in England 
It IS now proposed to reorgamze the whole system of agn- 
cultural education in India, by openmg at Pusa m connexion 
with the Research Institute above mentioned a fully equipped 
Agncultural College with an advanced course, and by providing 
m each of the larger Provinces a corresponding institution with 
a three years’ course leading up to the advanced instruction to 
be given at Ptisa It is hoped that, with the completion of 
this scheme, the agncultural education of the country may be 
put upon a sats&ctory basis 

From what has been said above it will be observed that 
there has in the last few years been a marked change in the 
attitude of the Government towards agnculture Although the 
importance of the land revenue as a source of public mcome 
and the appahmg inroads on the national wealth caused by 
famme had marked clearly enough the close connexion between 
the Government and the cultivation of the land, it was long 
before the state in India overcame the prejudice, imbibed from 
England, against spendmg pubhc money on the improvement 
of agnculture The first step towards a change of attitude was 
the constitution by Lord Mayo m 1871 of a separate department 
of Government for Land Revenue and Agnculture, but the de- 
partment was restncted m its operation and was for financial 
reasons abolished m 1879 recommendation of the 

Faimne Commission of 1880 the department was reconstituted 
m 1881, but it was still compell^ from want of funds to 
restnct its activities almost entirely to the improvement of the 
land records of the country on which the land revenue is based 
The necessity for a wide statistical basis was clearly pointed 
out by Sir E C Buck, and the early work earned out in some 
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Province resulted in the collection of an immense amount 
of information, which has proved mvalnable In 1889 the 
progress made m the organization of the revenue records was 
considered suffiaent to justify the mitation of the agncultural 
side of the programme, A report was prepared to this end 
by an expert chemist, Dr Voelcker, who was deputed from 
England to study Indian conditions , and as a result of his 
recommendations an Agncultural Chemist was appomted by 
the Government of India m 1892 The contmuance of 
financial trouble, however, postponed further development, and 
It was not until the stabihty of exchange and the prosperity of 
the finances became assured that actual progress could be 
made The relations of the Government towards agnculture 
are controlled by a Civihan Director m each Provmce, and 
m some of the larger Provmces he is helped m the agncultural 
part of his duties by an expert Deputy Duector, Smce 1901 
the supenntendence of agncultural mterests has been entrusted 
to an Inspector-General of Agnculture, who acts as a technical 
adviser to both the Supreme and the Provincial Governments , 
and the chief agncultural experts of the country have been 
constituted into a Board of Agnculture, which is convened at 
suitable mtervals to discuss outstanding agncultural questions 
and to submit recommendations to Government These 
arrangements, however, are regarded as preliminanes to a more 
complete organization of the agncultural activities of Govern- 
ment, and a rapid development of the Agncultural departments, 
both Imperial and Provmcial, is now in contemplation 
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TABLE I 


Classification of Areas (in Square Miles) in the 
Principal Provinces, 1903-4 


Provikcb. 

Total area 

Net cropped 
area 

Current fallow 

Total occupied 
area 

Cultivable 
waste other than 
fallow 

11 

h 

1 

Madras 

101,109 

4 *ii 47 

9,556 

51,703 

8,868 

*0,77* 

19,766 

Bombay 

115.383 

43,661 

17,545 

6o,ao6 

1*1485 

30,369 

12,333 

Bengal 

152,453 

7 fii 454 

10,673 

87 ,oj 7 

19^470 

37.746 

8,210 

United Provinces 

103,971 

SS >799 

3,306 

S 9 i 005 

16,928 

13,556 

14,48* 

Punjab 

89 ,* 7 o 

38,9*4 

3,805 

4 *. 7*9 

28,130 

l *,999 


Burma 

Central Pro- ) 

162,530 

19,679 

4»934 

*4,613 

36,484 

82,808 

18,635 

vmces and > 
Berar ) 

96,710 

38,611 


43 , 74 * 

* 3.747 

« 

8,*56 

*0,965 

Assam 

28,894 

7,730 

1,980 

9,710 

i*,*58 

3,148 

3,778 

Frontier Provmce 

13,280 

3,638 

603 

4,340 

*,981 

5 , 53 * 

5*7 

Total 

863,600 

3*3,643 

57 , 33 * 

38*,976 

161,351 

215,186 

104,088 


Note — Excluding feodatoiy and tnbutary States, and areas for \ihich no returns eidst 
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TABLE II 


Principal Crops cultivated in India 
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Principal Crops cultivated in India 


Botanical Name. 

English Name 

Vemacnlar Name 
in Hindustani 

Imgaied Garden Crops 
Sacdiaram officmanun 

Sngar-cane 


Ukh orlkh 

Zingiber officmale . 

Ginger 


Adrak or Sonth 

Cnnsama longa 

Turmeric 


Haldl 

n 

g< 

1 

Elephant foot 


Zaminkand 

Colocasia Antiqaoniin 

Ka&a 


Ghmyan 

^omaea Batatas 

Sweet potato 


Shakarkand. 

Ijioscorea « 

Yam • 


Rataln. 

Solannm taberosom 

Potato 


Ain 

Solannm Melcmgena 

Cajroicnm 

Alfium Cepa 

Allmm saaymn 

Bimjal 

Chillies 


Bain^ 

Mird 

Onion 

Garlic 


Pi]^ 

Tnlijeqn 

Dancns Carota 

Carrot 


Gajar 

Raphanns sativiis 

Radish 


Mull 

Fdire Plants 




Gossypinm neglectum 
Cor^oros capsulans 

Corchoms olitonus 

Cotton 


Panl ban, Kapas 

1 Jute 


Pat (Beng) 

Crotalaria jimcea 

Bombay hemp 


San, Sanai 

Hibiscus cannabinus 

Deccan or rosdle 

Patsan 


hemp. 



Fodder Crops* 




Medicago satlva 

Lucerne 


— 

Panieom tnmeatoms 

Guinea grass 


— 

MdRotixs parvifloxa 

Senji . 


— 

Brugs^ Narcotics, and Dyes 
Nicotuma Tabacmn 

Tobacco 


Tambaku or Snrti 

Papaver sonmifemm 

L°^]iemp 


Posta 

Cannabis sativa 


Bhang 

Piper nigmm 

Pepper 


Kali mirch 

Areca Catechu 

Praer Betle 

Blettaiia Cardamonmm 

Betel palm 
Betel leaf . 


Snpan 

Pin 

Cardamom 


Ban ilaichi 

Camellia theifera 

Tea 


Cha 

Coffea arabica 

Coffee 


Bun 

Cinchona 

Cmchona 

, 

i— 

Indigofeia tinctona •% 

Lidigofeia snmatiana t 

Indigo 


Nil 


H 2 
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ui 

>Q 

m 

VO 



10 VO 


VO 

0 

m 

0 

ro 



!;• 

ov 

H 

cO 


r« 


cf 

in 



H 


VO 


£ 

as 

s^ 

0 

<2* 

H 





fO 

Cl 




• 


NO >0 Q H 
« ^ 00 
Cl M 00 



ov 

M 

CO VO 

CO 

00 

M 

M 

H HI 


• n 


« 



• in 


S^'8 t % ^ & 

CO M lo CO ^ 


NO «<4qg 0<«!9 

ooasgg^jjwcoNO'^ 

fcT H* 


eiQMiox<«oo 

COQOmONiOMH lOl-i 

Q iO^OO (0>00 HOO 

lo VO W VO* JO « 


a\X««X<«0 lOrOeOVO m 

voeo MSH H HI 

A *o N n M ^ 


totovouaion <^00 
coo tO«O*-'^N-00 
C2^C0 na'<^Q^ioOh 
«■ (o^fdvH ^iCvo 



Total . 109,600 36,861 124,786 SiS^^S 5,985 ’19^ 1,038 1,524 1,113 18,536 
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CHAPTER II 
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tion. 


Katozal 
cliuses of 
forests 


Classifica. 
tion of 
foxestsby 
types 


FORESTS 

The forests of the Indian Empire eictend between the 
eighth and thirty-fifth degrees of north latitude, and flourish 
at elevations varying from sea-level to 12,000 feet and more. 
Although the dmges in the charactenstics of the vegetation 
between these hmits must necessanly be of considerable impor- 
tance, yet those due to differences ui latitude alone are not so 
marked as might be expected from comparison with sunilar 
circumstances m Europe, nor is any abrupt demarcation of 
species apparent Wlule some trees are characteristic of 
Southern or Northern India, others are distributed in suitable 
localities over the whole area of the country ; and it becomes 
evident that the forest vegetation cannot be dassifled by dis- 
tance from the equator alone, but that other and more effective 
influences have to be considered Of these the principal is 
the rainfall, which by quantity and distribution, regulated 
chiefly by the geographical position and physical features of 
the locality, decides to a great extent the character of the most 
important forest growths 

For practical purposes Indian forest tracts may be divided 
mto the following four zones • the Wet with a rainfall of over 
75 mches, the Moist with a ramfall of over 50 mches, the In- 
termediate with a rainfall of over 30 inches, and the Dry with 
a rainfall under that amount Withm these zones the Ever- 
green, the Deaduous, and the Dry forests of India may readily 
be located, while, influenced even to a greater extent by eleva- 
tion, tides, and mundations than by ramfall, we get Alpme, 
Tidal, and Riparian forests to complete the classification. 

Of these classes by far the most important, as regards both 
extent and value, is that compnsmg the Deciduous forests 
From the foot of the Himalayas they extend throughout the 
length and breadth of the Peninsula, and recur farther east m 
Burma wherever rainfall and soil is suitable to their growth 
They furnish the v^uable timbers of sal, ironwood, teak, 
red sandeis, sandal, rosewood, and ebony, as well as other 



FORESTS 


103 


important genera, such as Termtncdia^ Anogetssus^ Acacia, 
SUrcuha, Eugema, and tiardwukia. Here also are found the 
Indian padauk {Acaaa Catechu), noted as yieldmg ‘cutch,* 
and other trees that supply the wood oils and varnishes so 
largely used m the domestic life of the inhabitants of the 
country. 

Next m importance to the Deciduous forests must be ranked 
those thnvmg in moister climates, and known as Evergreen 
These forests occur chiefly on the west coast of India, in 
Burma, m the Andamans, and to some extent m the sub- 
Himalayan tracts Not that all speaes found m these areas 
retain their fohage throughout the year^ for, as before re- 
marked, the changes in the character of the vegetation are 
nowhere abrupt, and hence teak, ironwood, Dipteroairpus, 
Alhtzwia, and padauk, with other species, may be found m the 
Evergreen as well as m the Deaduous forests Among trees 
characteristic of the Evergreen forests may be mentioned 
Temnncdta, Cedrela Toona, the wild mango, CalophyUum 
tomentosum, Artocarpus, and species of JPterocatpus 

The Dry forests are found m the Punjab and m Central 
India. Their produce is not of much value Acaaa, SUr- 
cuha, Butea, Tenmnalia, AUnzzta, MeUa, and JDalbergia are 
all represented, but the trees are mostly stunted or ill-grown. 

The Alpme forests of Northern India, Burma, and Assam 
comprise roughly the tree vegetation between 12,000 and 
3,000 feet of elevation, and the sequence of speaes may 
approximately be stated as jumper, birch, spruce, flr and cedars, 
cypress and oak, and rhododendron, while Ftnus bngifolta, 
and jP. Kkasya farther east, flourish at lower elevations, and 
finally nux with the Deciduous forests of the plams In 
the Alpme forests, in smtable conditions of soil, aspect, and 
temperature, may be found many trees well known in Europe, 
such as yew, box, and walnut, while ivy, mistletoe, and roses 
are abundant 

The Tidal forests occur on those alluvial lands which are 
subject to overflow of the tide, and are largely represented on 
the coast of Burma and in the Sundarbans of Bengal, as well 
as m the northern coast distncts of Madias They contain 
great store of valuable fuel, and also excellent timber, as repre- 
sented by the * sundn ’ wood of Bengal , while a comparatively 
new product, the ‘Borneo cutch’ of commerce — z, powerful 
tanmng agent extracted from the bark of several speaes of 
mangrove — ^now adds to then importance. 

The Ripanan forests of India are typically represented in 
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the Punjab and m Burma In the former the principal con- 
stituents of these forests consist of Acaaa arahca and Ttmartx, 
interspersed with Daldergta Stssoo and poplar, which, however, 
gradually give way to scrub and grass as the distance from the 
wate^supply mcreases. In Burma the forests spring from a 
muddy soi4 which at certain seasons is deeply inundated 
Species of Anogetssus and Mangifera are frequent, while 
Eugenia and Elaeocarpus are also found The forest vegeta- 
tion merges gradually into that typical of the area affected by 
tidal influences 

The foregoing descnption presents a very bnef general view 
of the forests of the Indian Empire. Considered m detail, it 
will be found that the forest growth is influenced by climate, 
by aspect, by the composition of the soil, by the depth of the 
permanent water-supply, and that these influences account for 
the unexpected appearance of speaes (covering, it may be, 
large areas) in zones generally deemed unsuitable to their 
growth. 

Influfince The influence of forests on the climate of the country and 
on wato fertihty the soil is of special mterest m India. As 
supply and forests are dependent for existence on water supphed by pre- 
dimate apitation, by percolation, or by mundation, so are they locally 
responsible, in India even more than m the more temperate 
countnes of the West, not only for the storage of rainfall water 
m the soil, given off subsequently by gentle flow, but also for 
the supply, by transpiration from the foliage, of moisture to the 
air. In those vast deaduous forests of Upper India where the 
leaf flush occurs in the early hot weather, the effect of the 
rapid unfoldmg of the new foliage m reducmg the temperature 
IS so marked as to be at once perceptible ; and indeed these 
areas oontmue, so long as the leaves retain their vigour, cooler 
than the sunoundmg country On the other hand, the harm- 
ful effects of heavy rainfall m localities denuded of forest 
growth have necessitated costly works of afforestation even m 
Europe, while m India, with its heavy tropical downpours, the 
disastrous consequences are far more senous. The water flows 
off the bare soil without benefitmg the surrounding country, 
and may cause disastrous floods many miles below, while the 
change in climate following on the withdrawal of moisture 
from the air may alter the whole character of the vegetation, 
and thus annihilate some cultural mdustry. In short, the 
forests form the head-works of Nature’s imgation scheme in 
India, and if these are injured or destroyei^ the advantages 
of a regular water-supply may be replaced by the tempestuous 
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action of sudden floods until such time as man, mth the aid of 
costly appliances, mtervenes to restore equihbnum 

Forests in India have therefore a value to the state far Value of 
in excess of their mere financial profits. The grazing which 
they annually afford to countless herds assumes a special value 
in years of drought, when it renders material assistance m 
savmg from starvation the cattle upon which the agnculture 
of the country depends They afford to the villagers who m- 
habit their vicmity a ready supply of material for house-building 
and thatching, of fuel, and of mmor forest products, which add 
substantially to the comforts of their hfe. And the use of 
forest leaves as manure for the cultivator’s fields has already 
assumed large dimensions, and is steadily spreadmg as the 
mcreasmg pressure of population renders agncultural practice 
more mtensive. Enough has been said to emphasize the 
value of forests, indirectly as regulatmg the water-supply and 
moderatmg the climate , directly as providing those products 
which m the tropical, sub-tropicaJ, or temperate portions of the 
country are essential to the welfare of the mhabitants. Of the 
Indian forests as a source of revenue to the state, as providing 
timber and other products which are utihzed throughout the 
world, and as, m some cases, creating and mamtainmg special 
industnes, more will be said hereafter , but it is first desirable 
to note what extent- of forest land is under the direct manage- 
ment of the state, and to judge therefrom to what degree the 
beneficial mfluences of forests can affect the country as a 
whole 

Statistics compiled in 1901 show that 208,369 square miles Area of 
may be thus classified, representmg nearly 22 per cent of the 
total area of Bntish India At first sight it might be inferred 
that the proportion between forest and other land had been 
duly maintained, and this would indeed be the case if the distri- 
bution of forest areas were at all uniform. Provmaal statistics 
show, however, that the percentage of forest land vanes from 
3 86 m the XJmted Provinces to 44 06 m Assam, 61 19 in 
Burma, and 97 55 in the Andamans, and it may be generally 
said that the denser the population and the more urgent the 
demand for the local advantages that forests confer, the less 
the extent to which these advantages can be enjoyed The 
difficulty is one which has been caused by the mcrease of 
population and the wastefiil practces of former generations. 

To bum the forest for the welfare of the cattle of nomadic 
tnbes, to clear it for the purpose of temporary tillage, to destroy 
It for the creation of permanent cultivation, has been the rule 
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m past centunes, and indeed still holds good wherever the 
Government has not intervened to prohibit such practices 
From the distant forests in the far east of India, where wild 
tnbes still practise shifting cultivation, and where the peasant 
in the more settled lands holds m contempt all timber save 
that afforded by the ‘royal tree ’ (teak), to the civilized distncts 
of the west where the cultivator and the trader eagerly accept 
timber of speaes elsewhere despised; from a density of 
6 persons to one of 600 to the square mile— amid these 
extremes may be noticed the mfluence of man on the forests 
of the Empire, and the tardily learned lesson of the necessity 
of protection 

Depan- The forests under the direct control of the state are classified 
dwdfica- ^ * Reserved,* ‘Protected,* and ‘Unclassed* or ‘Pubhc* forest 
tionof land The Reserves are forests mtended to be mamtamed 
forests, permanently for the supply of timber, fuel, and other produce, 
or for the protection of the water-supply or other similar 
reasons The Protected forests may be either m a state of 
transition to Reserves or intended to remain permanently m 
the second class In the former case it h^ been found 
necessary to prohibit withm these areas certam acts harmful 
to the forest until such time as careful examination permits of 
a decision whether more strmgent rules shah be enforced , in 
the latter, the object m view has been to provide for the more 
beneficial exerase of nghts by local commumties. The 
Undassed or Pubhc forest lands are those given over with 
even fewer restnctions (m some cases to the extent of exemption 
from the operation of forest law) for the use of the pubhc. 
Out of the 208,369 square miles under state management m 
1901, 88,140 square miles had been reserved, 10,488 were 
protected, and the remaimng 109,741 were unclassed It will 
be surmised, and nghtly, that the largest area of undassed 
forests must occur m those Provinces where the population is 
scantiest , m fact Burma claims 80 per cent of the total area 
under this head, while Assam appropriates the bulk of the 
balance. In Burma exploration is still mcomplete and each 
year bnngs an mcrease of hundreds of square miles to the 
Reserves, and thus, owmg to the fortunate possibihty of 
mtervention before the destruction or deterioration of the 
forest had been accomphshed, a forest estate is being built up 
in that Province which m the future will be umque in organiza- 
tion and value. 

To the Indian Forest department is entrusted the duty of 
carrying out the pohcy of Government m forest management, 
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first with a view to the welfare of the country as a whole, 
secondly for the benefit of the individuals m the more 
immediate vicinity of the forest, and lastly with the object of 
utilizmg to the utmost such products as the forests supply 
and thereby mcreasmg the revenues of the state. The creation, 
growth, and organization of this department will now be bnefiy 
descnbed 

At the begmnmg of the nmeteenth century the attention of Review of 
the Bntish Government was directed to the importance 
maintammg the timber supply of the country, but there is no tion m the 
record to show that the value of the forests was recognized 
save as furnishing suffiaent teak for the construction of the 
fieets or public buildmgs of the future Appomted as Con- 
servator of Forests m Malabar m 1806, Captam Watson, durmg 
the following fifteen years, protected the teak forests by the 
method of declaring that timber a Government monopoly 
His retirement without a successor was followed by an energetic 
renewal of those abuses which he had prohibited, and for many 
years subsequently immense damage was caused byunrestncted 
felling over large areas In 1847 Dr Gibson was appomted 
Conservator of Forests in Bombay, and mne years later 
Dr Cleghom received a similar appointment m Madras , but 
although both these officers insisted on the physical value of 
the forests, and pomted, as results of denudation of the hills, 
to the silting up of the beds of navigable nvers and the 
diminution of the water-supply of the country, forest conser- 
vancy continued for many years to be regarded mainly as a 
direct source of revenue to the state Further east the supply of 
teak fi:om the forests of Tenassenm had attracted attention as 
early as 1827, but here also many years elapsed before effiaent 
measures were taken to protect the timber resources of the 
coimtry against the recklessness of irresponsible contractors 
The annexation of Pegu m 1852 opened a new field for the 
spoliation of Government forests by pnvate individuals, but 
this was happily checked when three years later Lord Dalhousie 
inaugurated a permanent forest pohcy 

In 1856 Dr (now Sir) Dietrich Brandis was summoned Oganiza- 
from Germany to be Superintendent of Forests m Pegu. He 
remamed m Burma till 1862, engaged m organizing forest gemce 
management m that Provmce, and, after havmg been placed 
on speaal duty to perform the same work m other parts of 
India, he was in 1864 selected to be the first Inspector- 
General of Forests to the Government of India, a post he 
retamed for nineteen years. To him and to his successors 
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and pupils, Messrs Schlich and Ribbentrop, is due pnmanly 
the credit for the creation and organization of the Forest 
department, and for the introduction of methods of manage- 
ment adapted from the best European schools to suit the varied 
circumstances of the vast forests of India 

The first Inspector-General of Forests found himself for 
some time without an organized controlhng or executive staff, 
for no tramed officers were available and those already m the 
Forest service had been selected from other departments 
It was not until 1869 that the first graded list of the Indian 
Forest service was pubhshed, containing the names of S7 
officers, with aggregate salanes of about Rs 95,000 per annum 

The mcrease m the operations of the department since 
that date may to some extent be gauged by the mcrease in 
establishment, which will ultimately comprise an Imperial 
and a Provmcial service, with a staff of 175 and 134 officers 
respectively, having under their orders a body of 14,824 
subordinates, of whom 10,465 are permanently and the re- 
mainder temporarily employed. This forest staff draws in 
salanes an annual sum amountmg to nearly 45 lakhs of rupees 

Subject to the general supervision of the Government of 
India, the control of Forest administration rests m each 
Provmce with the Local Government, which holds the Forest 
Conservator responsible not only for the proper application 
of the correct pnnaples of forestry suitable to the conditions 
of the Provmce, but also for the departmental and financial 
management of his Qrcle This responsibihty is defined in 
the lower grades by the formation of Divisions, correspondmg 
as far as may be to revenue Distncts and held m charge by 
officers of the Imperial or Provmcial services , and of Ranges 
and Beats m charge of members of the Subordinate service. 
Forest operations are, however, subject to the control of the 
local executive officers (Collectors, &c), m matters which 
directly affect the people, such as the reservation of grazmg, 
the levy of grazing fees, the supply of mmor forest products, 
and the hke 

The officers of the Imperial service are recruited m England, 
where, after passmg a competitive exammation, they receive 
a techmcal education extending over nearly three years, the 
forestry course at the Royal Indian Engmeermg College, 
Cooper's Hill^ being supplemented by extensive tours and 
some months' residence m typical contmental forests The 
recrmtment of the Provmaal service is effected from among 
^ See appendix at end of chapter 
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those members of the Subordinate service who have obtained 
the higher certificate of the Imperial Forest School at Dehra 
DflUj while the members of the Subordinate service are 
appointed by Divisional Forest Officers, who are held respon- 
sible that suitable men possessmg a fair elementary education 
are selected, m the first mstance, for forest guards 

In addition to the Forest School at Dehra Diin, an in- 
sttution estabhshed m 1878 which annually receives over fifty 
pupils, opportunities for the acquisition of a forest education 
are afforded by the Government at Poona m the Bombay 
Presidency, and m Burma, where special difficulties exist, 
a secondary school has of late years been opened. At these 
institutions all students are provided with a technical educa- 
tion, firee of cost, by the state, while members of the Forest 
service undo: trainmg receive the pay and allowances of their 
grade , and thus every mducement is offered for the acquisition 
of a knowledge of practical forestry by the natives of the 
country At the same time a forest education m Enghsh is 
now much more readily obtained than was the case some 
years ago, for works on Indian botany, engmeermg, forestry, 
sylviculture, and other sciences intimately connected therewith, 
have from time to time been pubhshed by the officers of the 
Forest service 

It is not therefore surpnsmg that the officers of the de-Employ- 
partment, provided with an excellent techmcal education 
and fortified with the vaned experience that service in India forest 
supphes, should be m demand to conduct the management officers 
of forests m other parts of the world or to report on the best ® 
system for their organization In Cape Colony, in Uganda, 
in the Sudan, in Nigeria, and m Siam, Forest officers supphed 
by the Indian Government are now applying the lessons 
learnt in the jungles of India , in the Straits Settlements, in 
Mauntius, Cyprus, Ceylon, the West Indies, and elsewhere 
advice has been given or organization effected by the same 
agency, while the forests of the more important Native States 
are often managed by officers deputed from the department 
or trained m the Forest schools of the country The forests 
of the Indian Empire have also been visited, and the methods 
apphed m them professionally studied, by officials from France, 
Germany, Japan, and other countnes 

The basis on which Indian forest law proceeds is that Indian 
all uncultivated tracts m which private nghts have not been 
acquired, either by the individual or by a local commumty, are 
the property of the state The position of the Government as 
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owner of forest lands carries with it great responsibdities, and 
It was soon recognized that unless these areas were brought 
under some control they would in many cases be so diminished 
or ruined by wasteful use as to become mcapable of supplymg 
the legitimate demands of the population for tunber and other 
products In fact, with the growth of population^ it became 
impossible to contmue the ancient system by which each man 
took from the jungle all that he required to a great extent 
without supervision, and m many cases free of charge. On 
the other hand, the areas over which the state claimed 
proprietary rights, and the extent to which such rights 
required to be tempered by the recognition of local claims 
and usages, needed to be defined, there was no adequate 
machmery by which the settlement or reservation of forest 
areas could be earned out or control assumed over their 
management, and thus the necessity for forest legislation 
became apparent The first Indian Forest Act was passed m 
1865, and xmder its authonty a large number of local rules 
were issued m the Central Provmces, the Punjab, Burma, 
Berar, Coorg, and the United Provmces Although defective 
m many respects, this Act remained m force till 1878, when it 
was replaced by the Forest Act of that year (Act VII of 1:878), 
whidi extended to all parts of British India save Madras, 
Burma, and a few nrnior Administrations. In z88i a Forest 
Act was passed for Lower Burma, and m 1887 a Forest 
Regulation for Upper Burma, then newly annexed, these two 
Acts have been amalgamated m the Burma Forest Act of 1902. 
In 1882 the Madras Forest Act was passed, and between that 
date and 1891 those Provinces to which Act VII of 1878 did 
not extend received by separate legislation the benefits of 
forest law 

Steps by The first step m applying this law was to discnmmate 
between, (i) forest lands absolutely the property of Govem- 

fbiests ment, (2) forests which were state property but burdened 
with private nghts, and (3) forests which were the property 
of private mdividuals or commumhes, but over which it was 
expedient to exercise a measure of control It then became 
necessary to define the hmits of the areas to be controlled, 
and to prepare, where necessary, a settlement record to pre- 
vent subsequent encroachment, illegal utilization, or the growth 
of new rights. The classification of forests mto Reserved, 
Protected, and Unclassed has already been noticed. In those 
areas to which Act VII of 1878 extends, two classes only of forest 
are recognized, the Reserved and Protected, and m Unclassed 
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forests no forest law is operative. In the Madras and Burma 
Acts, on the other hand, only one class of permanent state 
forest, the Reserved, is speaally dealt with, but power is 
taken to extend a certain amount of legal protection to all 
other forest lands 

When It IS desired to create a Forest Reserve, three months* 
notice of the mtention is given to all likely to be mterested in 
the proceedmgs, and after the expiry of that period a local 
mquiry is instituted by a specially deputed Revenue official, 
styled the Forest Settlement Officer, who is usually accompanied 
by an officer of the Forest department All claims advanced 
for exercise of rights within die area to be reserved are duly 
considered, and if acknowledged are recorded m detail m 
the manner prescnbed by law The Forest Settlement Officer 
can recommend but not finally record privileges These 
require the sanction of Government, for among them is in- 
cluded a practice most destructive to forest growth, that of 
shifhng cultivation, which is still permitted over large areas 
to the descendants of those who for centunes have existed 
by means of this thriftless agnculture After the settlement 
record is complete, a penod for the presentation of appeals 
to a competent court follows, and when these have been 
deaded and recognized, when local nghts have been confirmed 
or bought up, there remains nothing but the sanction of the 
Local Government to constitute the Forest Reserve For 
the creation of Protected Forests a somewhat similar pro- 
cedure, but m much simpler form, is adopted Such mquiry 
as may be considered adequate is made, and nghts may be 
recorded or regulated, but the record so compiled is not 
deemed to be conclusive The mam essential in both cases 
IS that all mterested shall have an opportumty of advancmg 
their daims, that these claims should be fully considered 
in an impartial court, and m the case of Reserves, that the 
record shall be m such detail that the demands on the forest 
shall be absolutdy defined, and that the settlement, once 
completed, shall be final. The regulations for Undassed 
Forest lands are usually framed with a view to permitting 
free, but not wasteful, utilization of produce for domestic 
us^ and to taxmg, by the imposition of a royalty, all artides 
removed for trade purposes, and by this means the people 
dwelling m the vicimty of the forest benefit^ while a consider- 
able revenue is collected for the state 

After constitution of the forest estate, the duties of the Demaico- 
Forest officer commence with the protection and improve- 
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ment of the areas brought under his management In the 
first place, permanent demarcation must be effected for the 
prevention of encroachment or trespass, and the method m 
which this IS earned out vanes with the value and position 
of the forest In Provinces where these are a source of 
important revenue, and where the pressure of population is 
marked, more ejcpenditure can be legitimately sanctioned than 
in areas differently circumstanced All methods, however, 
agree m the two details of numbermg the boundary marks 
and of constructing a footpath between them. The cost of 
new demarcation work and repairs to former boundanes 
amounted m 1901 to Rs. 1,11,000 

Following on demarcation comes the detailed survey of 
the forest area It was found m the early days of forest 
organization that the maps then available were too small in 
scale, and possessed too htde topographical detail, to be of 
much use m forest work, and in 1872 a special agency was 
created in the Forest Survey Branch which was under the 
control of the Inspector-General of Forests until its absorption 
in 1899 into the Survey of India The maps now issued for 
the use of the department can hardly be surpassed m accuracy, 
m topographical detail, and m the amount of information they 
afford there appears to be nothing from classification of 
forest growth to the depth of the permanent water-supply 
that cannot be recorded if timely apphcation be made to the 
Survey officer 

When It becomes desirable to control the working of a forest, 
to regulate its out-turn, and to provide for the yield of the 
future, a report is drawn up, and generally forwarded to the 
Inspector-General of Forests, which describes the area, the 
vegetation, and the past management, and contams proposals 
for a fixed and amended management m the future The Pro- 
vincial Government then deputes an ofl&cer who, after thorough 
mquuy into the condition of the forest, the prospects of repro- 
duction and improvement, the facilities for export, and the 
demand for the produce, compiles a ‘working-plan ’ This plan 
regulates the amount and removal of out-turn, and presenbes 
the other requisite operations, such as sowmg, plantmg, thin- 
rung, and cleanmg. The measures necessary to ensure protec- 
tion from fire or cattle are also detailed, and the construction 
of roads, bndges, and buildings is systematically presenbed 
Working-plans are generally compiled for penods of twenty to 
forty years, after which revision, or possibly the mtroduction of 
an entirely new system of management, will be necessary The 
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latest available statistics show that 22,679 square miles, or a 
httle over one-fourth of the area of Reserved forests, are 
worked under regular plans. 

In regard to the improvement of commumcahons for the Commam- 
purpose of export, much has been accomplished smce 
organization of the department The expenditure necessary mgs 
under this head vanes enormously with the physical configura- 
tion of the country In the hills the construction of timber 
shdes or road-makmg must always be costly , less so m the 
plams, where, however, the building of tramways or narrow 
gauge railways is sometimes justified by the promise of a 
regularly sustained out-turn In some Provmces, such as 
Assam, Bengal, and Burma, forest produce is conveyed along 
the magmficent nver waterways which Nature provides, and m 
Burma the Forest officer has to pay special attention to the 
utilization of the feeders of the mam nvers as floating-streams 
The protection of the forest stafl against the inclemencies of 
the dimate by the provision of smtable rest-houses has also 
received attention The expenditure on commumcations and 
buildmgs amounted m 1901 to Rs 4,64,000 

Statistics setting forth the results of the apphcation of forest Protection 
law and regulations are interesting, as showmg the protection ““ 
these aflbid against petty depredations or more senous attempts 
to injure or appropriate state property In 1900 the Forest 
cases deaded by Magistrates numbered 11,270, of which 
nearly 87 per cent resulted m convictions The majority of 
cases are, however, not brought mto the courts at all, the Forest 
ofificers bemg empowered to compound minor delinquencies 
for cash payments if the offenders so desire — ^32,803 cases 
were so disposed of m 1900 Takmg prosecution and com- 
pounded cases together, about 26,000 referred to illegal felhng 
of timber or removal of produce, 17,000 to ilhcit grazing, and 
the remainder to injury by fire or other offences The number 
of reported cases m which the offenders remained imdetected 
amounted to over 6,000, of which one-tbrd were on account of 
injury to the forests from fire, an offence the most necessary to 
punish but the most difficult to prove Considenng the ex- 
tent of the Indian forests and the ease of evading detection, it 
may be said that the commission of only one offence annually 
in each four square miles of area goes to prove that forest law 
does not press hardly on the people. 

The protection of the forest area from fire is one of the most Protection 
important and arduous duties of the Forest officer. It is true 
that in these days he has not to contend against the behef that 
VOL in I 
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fire IS not harmful to forest growth * that m spite of its yearly 
recurrence the forest will shll fiounsh Such opinions had 
necessarily to give way when the opportunity occurred for 
comparison between similar forests m adjacent areas, protected 
and unprotected It is at the present time agreed that, if a 
soil suited to the mamtenance and improvement of the forest 
IS required, and also reproductive growth sufficient to assure a 
full and regular out-turn, it becomes indispensable to protect 
the forest from the effects of fire, and that if this is not success- 
fully accomphshed other efforts towards improvement will have 
Utfle result But m carrymg out this policy of protection the 
difficulty anses that the customs of the country are in direct 
opposition to It From time immemorial fire has been, m the 
hands of unavihzed man, the most powerful agent in destroying 
the permanent vegetation of the country with a view to obtam- 
mg more readily food for himself and his cattle , and even m 
those areas where there is no necessity to contmue the struggle 
with the exhausted forest, this ancestral weapon is still em- 
ployed, though it be but to dear a few acres of waste or to 
isolate an insigmficant patch of shifting cultivation, at the nsk 
of destroying the adjoinmg forests. Only after the mischief 
has been done is it realized that the forests have been un- 
necessarily sacrificed to accomphsh a result that a few hours' 
mechanical labour and a little care would equally well have 
brought about. The Indian forester has therefore to contend 
not only agamst accidents as understood in avilized countnes, 
but also agamst the thoughtlessness and ignorance of the 
people, he has to uproot old and mtroduce new habits, and 
his efforts m this direction must be gradual and adapted to the 
dow absorption of novel ideas by the peasantry of the East 
On the other hand he has rarely to combat popular lU-will 
Incendiarism is uncommon, and when it occurs may often be 
traced to some petty malice agamst an individual or com- 
munity The system of fire-protection may be descnbed 
generally as consistmg in the isolation of the protected area by 
removing all mfiammable material from the vicimty of its 
boundary, and in regulatuig the kmdlmg of fire in its neigh- 
bourhood, and this is effected by means of fire-lines on which 
-all vegetation is cut and burnt, combined with the enforcement 
of simple rules by means of a staff of patrols who prevent, save 
under certain restnctions, the kind h ug or carrying of fire. 
Meanwhile, inside the Reserve, other iire-lines have been pre- 
pared with a view to localizing any conflagration that, m spite 
*oi all precautions, may cross the boundary or may be produced 
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wilfiilly or by acadent within the forest j such lines aie designed 
with a view to form bases for counterfirmg, or in more 
moderate climates to permit of other methods of controlling 
the flames. Fire conservancy operations in Bntish India ex- 
tended m 1901 over 34,000 square miles and involved an 
outlay of Rs 12 per square mile The extension of fire con- 
servancy IS hampered not by financial reasons, for the outlay 
has been small m proportion to the value of the property 
msured, but by the local difficulties of the work and the 
necessity for an executive staff numencally and physically 
strong enough to carry out successfully this arduous duty At 
present, having in view the large areas of valuable Reserves 
still unprotected, no effort has been made for the welfare of the 
Undassed forests, but the day cannot be very far distant 
^hen, as already foreshadowed by the action of the owners of 
private forests, all those to whom the utilization of forest pro- 
duce IS of importance will, firom motives of self-mterest, umte 
m Its protection. 

The protection of the forests from cattle is a matter of less Protection 
difficulty though hardly of less importance As a rule the 
residents m forest distncts have been hberally provided with 
pasturage m state forests, m some cases to such an extent as to 
make the production of timber a matter of secondary impor- ' 
tance Much of the trouble caused by cattle trespass may be 
traced not to the agncultural but to the pastoral classes, who 
find their operations restncted by the mcrease of cultivation 
and by the forest conservancy that naturally follows such 
mcrease. It is of course admitted that grazmg ismimical, and 
browsmg fatal, to forest regeneration, that one and the same 
area cannot at the same time provide unrestricted grazmg and 
a normal out-turn m timber If therefore the forest is managed 
for the benefit of the people, it is necessary to decide whether 
they require grazing or timber, or if both, then in what propor- 
tions As a rule such questions axe settled by the alternate 
and penodical opemng and closure to cattle of fixed areas , 
otherwise separate tracts must be permanently allotted for the 
supply of timber and of pasture In this regard the vital 
necessity of detailed defimhons m the settlement record is 
indicated, for generosity in forest grants that extends beyond 
the capabilities of the forests readily defeats its own object by 
imposing on the forest capital a tax which should be levied 
only from its annual yield The regulation of grazing has, 
more even than fire conservancy, an influence m preventmg 
the denudation of hill slopes and catchment basins It is 
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probable, however, that the burden necessarily imposed on state 
forests m the matter of grazing will hereafter rather dimmish 
than increase, for forest grazing is ill adapted to the mainten- 
ance of valuable cattle or to the improvement or punty of any 
special breed It may therefore be that m course of time the 
demand for pasturage will be converted into a demand for 
fodder, not only to the benefit of the cattle, but with a resultmg 
increase of out-turn in both grass and timber from the forest 
The area closed to giazmg amounted m 1901 to 35,000 square 
miles, of which nearly 15,000 square miles were m Burma, where 
cattle are few and vast tracts of waste land are still available 
outside Reserves The area closed to browsers, pntiapally 
goats, amounted to 33,000 square miles, situated chiefly in 
Madras and the Central Provmces The value of pasturage 
granted free or at reduced rates dunng the year is estimated 
at Rs. 11,00,000 It should be noted that in times of famine 
the ordinaty restrictions on grazmg are often relaxed 
By fer the largest portion of the Deciduous forests m India 
was, when taken over by the Forest department, m a ruined 
condition, for not only had the sound mature timber of the 
more valuable kinds been extracted, but the younger growth 
had been so maltreated by axe and fire as to be unfit to provide 
a reliable crop in the future In these mrcumstances the 
removal of existing stock as speedily as might be consistent 
with the prevention of soil detenoration was the task set before 
the forester, who was, moreover, responsible that his efforts 
should result in the reproduction of a healthy growth these 
conditions explam the prescription of improvement fellmgs so 
frequent in the earlier working-plans These operations varied 
necessarily m intensity and method with the circumstances of 
each individual case, but always had the object of mcreasmg 
the productive power of the sod by adequate protection, whde 
replacmg the mjured and useless stock with a healthy growth 
The labours of the forester were, however, far from complete 
when this prehmmary treatment had been successfully carried 
out. It was, It is true, subsequently easy to regulate the out- 
turn by himting future selection-fellmgs by quantity, by area, 
or by both , but of the numerous species composing the forest 
only a few are valuable, and m order to denve a full yield from 
these, whde stimulating their production at the expense of the 
less valuable trees, the most careful treatment is constantly 
necessary. This is the case not only m the rumed forests which 
have passed through a preliminary treatment, but also m those 
where adverse mfluences have not sufficed to mjure the growing 
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stock to any senons extent The difficulty here indicated is 
further emphasized by the fact that the exerase of local nghts 
and grants of free produce frequently cause an almost total 
absence of demand in the neighbourhood for timber of the 
infenor kmds, so that the removal of such trees becomes a 
source of expenditure instead of profit Nor do these 
drawbacks cease when the forest has been brought into that 
condition where the most desirable speaes are well repre- 
sented m number and quality, for the pressure of the numdh- 
cally stronger, and probably quicker-growmg, mfenor speaes 
still contmues to be felt and to reqmre the mterference of the 
forester The natural regeneration of the valuable teaJr forests 
m some parts of India is for these reasons a difficult matter to 
promote, m spite of the expenence that the study of years has 
brought Even less is known of the production of padauk and 
ironwood, m fact, m most cases where the speaes in demand 
are scattered throughout a mixed forest of which they form but 
a small proportion, though much has been learned more yet 
remains to be ascertained As a general rule, in such circum- 
stances, die pnnapal felhngs may be preceded, accompanied, 
or supplemented by other operations, having m view both the 
girdling and removal of mfenor trees and the dimmution of the 
under-growth, m order, by the admission of light, to perrmt of 
the germination and contmuance of seedlmgs of the more 
important speaes Although the cost of these operations, and 
the necessity for carrying them on under the stnctest super* 
vision, hmit their extension, they have m many mstances been 
successfully accomplished. In the sid forests this has been the 
case in a most marked manner, due possibly not only to the 
fact that this tree forms a larger percentage of the total forest 
stock than the teak, but also that it responds more readily to 
the advantages of protection than the other speaes with which 
It is associated In the Alpme forests such aid to natural 
reproduction is not usually required, as this follows as a general 
rule with certainty on adequate conservandy and judiaous treat- 
ment of the canopy But though it is necessary to rely almost 
entirely on natural reproduction m order to xnaintam the 
forest stock, occasions anse when Nature can be assisted, not 
only in the preparation of a suitable seed-bed, but also in 
conveying se^ to the desired locality The broadcast sowings 
on barren hill slopes m Bombay, the dibblmg of teak and 
cutch seed m Burma m areas where flowermg bamboos have 
been cleared by fir^ are instances m pomt 
Of natural reproduction by means of coppice growth there are 
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many excdlent examples to be found in India, chiefly m those 
distncts where the demand for small timber and fiid is intense, 
but also on areas where the local conditions are unfavourable 
to the growth of large trees In such forests it is usual to 
retain a certain number of seed-bearers of the more important 
species, so that natural seedlings may aid m the regeneration 
of the forest The financial return under this system of manage- 
ment is often very high 

* The operations undertaken for the good of the growing stock, 
in addition to felling and girdlmg, are chiefly confined to 
dimber-cuttmg and thmnmg or weedmg The latter serves 
to remove such stems as may be mterfenng with the more 
valuable immature trees ^and, as this requires constant profes- 
sional supervision, can be earned out only over hmited areas 
The cutting of climbdrs and killing of epiphytes may, on the 
other hand, be mechamcally performed by members of the pro- 
tective staff, and m consequence large areas are yearly treated 
for the destruction of these pests Thinnmgs and weedmgs m 
natural forests are not generally earned out as a separate work , 
they progress side by side with other cultural operations and 
are mduded m their cost 

Artificial plantations m the forests of India extend over 
102,000 acres One-half of this area is situated m Burma and 
one-third m Madras, the remainder being distnbuted m com- 
paratively small patches throughout the other Provmces, Teak, 
sissu, catechu, casuaima, eucalyptus, rubber, and deodar are 
the prmapal species cultivated. The oldest teak plantation is 
that at Nilambur m the Malabar Distnct of the Madras Presi- 
dency Started m 1842, it has already repaid its ongmal cost 
and is expected to yield a large mcome in the future The 
plantations m Burma consist chiefly of those desenbed as 
‘taungya,’ where the practice of shifting cultivaton is permitted 
provided that teak is sown with the field crop This system 
was adapted to the customs of the country, and a large area has 
thus been stocked with this valuable species. The advisahihty 
of supplementing the supply of rubber from natural forests by 
creating plantations has not been lost sight of For the past 
thirty years there has been an important rubber plantation m 
Assam, while from expenence gameid there and in smaller 
experimental gardens elsewhere it has been deaded to extend 
systematically rubber planting m Burma on a large scale 
The expenditure on plantations m 1901 amounted to 
Rs 1,30,000. Although the areas under artificial reproduction 
can represent only an insignificant proportion of the vast 
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forests of India, yet in cases where it may be requisite to 
restock speedily denuded tracts, to provide for pressing require- 
ments in some special forest product, to utilize waste lands, or 
to extend the area under some valuable species, these opera- 
tions are often necessary and, at the same time, remunerative 
The out-turn from the forests of India is for the sake of Yield 
convenience generally classified under Timber, mdudmg fuel , 
Bamboos, and Mmor Produce, including grass and grazing, 
besides all those numerous products found or manufactured m 
a forest Of the timbers the most important are teak, deodar, 
s^, sissu, ebony and rosewood, blackwood, cutch, sandal, 
babtil, red sanders, ironwood, and padauk. There are hun- 
dreds of other species possessing admirable techmcal qualities , 
but few of these have any value save for local consumption, 
bemg as yet unrecognized by trader or not occurring in sufhaent 
quantities to secure for them a permanent footmg m mdustnes 
that could utilize them The total out-turn of timber and fuel 
from state forests amounted in 1901 to 232,000,000 cubic 
feet, the average out-turn per square mile vanes considerably 
m the different Frovmces, being dependent on the mtensity 
of workmg and the density of the population Over 3,500,000 

cubic feet of teak, valued at Rs 87,00,000, were exported 
durmg the year to foreign countnes, whither sandal, ebony, 
and other ornamental woods were also sent to the value of 
Rs 10, 70,000 The yield of bamboos numbered 185,000,000, of 
these about one-tbird were supphed by Burma — ^Bengal, Assam, 
and the Centfal Provmces commg next on the list The yield of 
minor produce from state forests was valued in 1901 at nearly 
50 lakhs of rupees, the chief items being grazmg and grass, caout- 
chouc, lac and dyes, cutch and gambler, cardamoms, myiabolams 
and other tannmg matenaL The minor forest produce ezported 
from India durmg the same penod represented a value of 175 
lakhs, denved probably to the extent of two-thiids or more from 
forests not under state management 
Inquiries mstituted mto the economic possibihties of Indian 
forests are gradually bringing to notice the value of new 
products and directing attention to others heretofore only 
locally utihzed, while the efforts made towards the improve- 
ment and protection of the forests are resultmg m a larger 
out-turn of those products for which there is already an assured 
market The importance of the Indian forests from an 
economical pomt of view must pnmanly depend on the demand 
for their yield m India. Thus, mcreased prospenty among the 
rural population, or the estabhshment of new mdustnes, is 
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always accompanied by an increase m forest revenue , and it 
IS only when the forest yield is m excess of local require- 
ments or, for special reasons, commands abroad a higher price 
than IS justfi^ by its local importance that the unutdized 
balance is made available for export For these reasons the 
valuable timbers of the red padauk and teak are now only 
sparmgly used by the inhabitants of the country, while various 
articles of nunor forest produce, such as lac, silk, wax, tanning 
materials, catechu, wood, oil and varnishes, and resin, which 
are produced in excess of the local demand, form important 
Items in the trade returns with foreign countries With regard 
to these by-products of the forest it appears probable that the 
full yield is seldom used to advantage save m areas under 
carefully regulated management Where the population is 
dense and utihzation of the forest unrestricted a sustained 
yield becomes impossible. Where, on the other hand, the 
population IS scanty compared with the extent of the forest, 
the inhabitants are unable to reap fully the scattered crop 
which hes at their disposal. It thus becomes evident that both 
the economic value and the yield of Indian forests must at 
first increase with the increase of population, while ultimately 
the restnction of the forest area consequent on the spread of 
cultivation must be counterbalanced by ever-mcreasmg fore- 
thought in the management of those areas which are perma- 
nently set aside by the state or by pnvate owners for the 
supply of forest produce In this way alone can the economic 
value of the Indian forests be mamtained, first with the object 
of satisfying the growing needs of the people, and thereafter 
with a view to the commercial advantages which must result 
from regulated protection and exploitation 
Methods The methods of exploitation are ruled by the requirements 
different Provinces, and a broad classification under the 
heads of removal by Government agency, by purchasers, and 
by nght-holders, is generally found to give sufficient detail 
combined with desirable simphaty. The regulation of the 
out-turn by means of working-plans has already been descnbed, 
and those forests as yet not specially provided for by these 
schemes are controlled by means of annual plans of operations, 
which, among other details, fix the method of exploitation. 
But this regular system is only of comparatively recent intro- 
duction. In former times, in the absence of departmental 
organization, the forests were opened to pnvate traders who 
neither attended to the future welfare of the forests nor afforded 
to the state an adequate return for the produce extracted In 
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the hill forests of the Punjab, m Burma, and m parts of the 
Central and Umted Provinces the ill effects of this system may 
still be traced Government agency in exploitation is at pre- 
sent chiefly confined to controlling the removal of produce by 
contractors from the forests to the place of sale , but, though 
to a less degree than formerly, it is still sometimes necessaiy 
that the Forest department should set an example in inaugu- 
ratmg some new mdustty, should undertake the construction 
and workmg of tramways and timber shdes, or arrange for the 
direct supply of timber or fuel Removals by Government 
agency m 1901 comprised 10 per cent, of the total extractions 
of timber and fuel, i per cent of the out-turn in bamboos, and 
4 4 per cent of that of minor produce 

The removal of timber by purchasers is also regulated m 
vanous ways adapted to the customs of the country In the 
case of large purchasers (such as the Bombay-Burma Trading 
Corporation in Burma) whose trade is dependent on the supply 
of mature timber, penmssion to fell and remove trees of the 
more valuable kinds is granted under the conditions of a con- 
tract that provides for the payment of royalty at fixed revenue 
stations , in the case of smaller purchasers of the less important 
kmds of timber, fellmg and removal is allowed under the 
authonty of a pass or licence, the cost of the produce being 
generally paid in part at the time of its issue Both these 
systems, though not affording an ideal degree of protection, are 
suited to the requirements of the trade and to the amount of 
supervision available, and special care is taken m checkmg the 
removal of the more valuable timber As regards the collec- 
tion of mmor forest produce, a similar system of passes is 
adopted, or the productive areas are leased, or personal 
coUectmg hcences are issued for a fixed period The collection 
of grazing dues is often made through ^e agency of the Land 
Revenue department, sometimes also by the Forest officer 
The measure of control exercised over the enjoyment of 
free grants by nght-holders depends almost entirely on the 
demands upon the forest In some Provinces those so pnvileged 
have up to the present seldom exercised their full nghts in 
Reserves, having ample provision for their needs m the ad- 
joimng Undassed areas, in others the greatest care is necessary 
to prevent excessive removals of timber from a forest taxed 
perhaps to the full extent of its yield Between these two 
extreme cases the necessity of restrictive rules is determmed 
m the one case registers and permits are not called for, m the 
other, care is required m their upkeep or issue. It is, however, 
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impossible to give bnefly any but the faintest outline of the 
schemes for relating the exploitation of timber and produce 
throughout India, for they differ m each Province and are 
controlled by a multiphaty of rules adapted to the customs of 
the inhabitants. 

Finanaal The direct value of forests to the state may be gauged by 
the financial results of their workmg In 1901 the gross revenue 
collected through the agency of the department amounted to Rs 
1,97,70,000, and the value of giants to nght-holders and others 
was estimated at Rs. 33,10,000 More than 40 per cent of the 
total revenue is denved from Burma, while next m importance 
m this respect come the forests of Bombay and Madras The 
sale of timber and fuel produced Rs 1,47,00,000, minor 
produce Rs 29,00,000, and receipts from grazing Rs. 12,00,000 
The steady improvement m forest revenue is worthy of note 
between 1864 and 1867 it averaged Rs. 36,29,000 , by 1887 
the qumquennial average had nsen to Rs 1,10,59,000, and 
by 1897 to Rs, 1,74,50,000 During the same periods the 
expen&ture had increased fromRs 13,99,000 to Rs. 71,42,000 
and Rs. 96,57,000 respectively, while m 1901 it amounted to 
Rs 1,11,60,000 The proportion of expenditure to gross 
revenue is now about 57 per cent , and of this nearly 26 per 
cent, is spent on admmistration, 28 per cent on working, 
protection, and improvement, while the remamder represents 
capital expenditure upon the constitution of new Reserves by 
settlement and upon their demarcation and survey 
The net revenue of the Indian forests has between 1865 and 
1901 nsen from Rs 14,00,000 to Rs 86,00,000 , and the yield 
of the state forests will, as the result of protection and improve- 
ment, be more than sufficient to meet maeased demands on 
their produce hereafter 

Free grants In comparing the Government receipts from Indian forests 
with the gross out-turn and the total exports, it has to be 
remembered that timber and other produce from state forests 
is given free (or at reduced rates) in large quantities to the 
people resident m the viamty In 1901 the value of these 
grants amounted, at a very low estimate, to about 16 per cent 
* of the gross revenue collected m the state forests, while the 
enormous quantities of timber and produce removed ftee of 
royalty from Undassed forest land have further to be taken 
into consideration It has also to be borne m mind that there are 
ui India immense forest areas outside the direct control of die 
Bntish Government, bemg the property of Native States or of 
pnvate individuals The statistics regardmg these forests are 
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difficult to obtain, as m many cases the areas are unsurveyed 
or their administration is not separately controlled, but the 
following details are of mterest 

TaJong first the most important Native States, where a more Native 
or less complete system of forest management has been intro- 
duced, the following may be mentioned •— fozests 

Hyderabad possesses an area of about 5,000 square miles of 
State forests, which produced m 1900 a revenue of about Rs. 
2,80,000, against an expenditure of one-half that amount 
These results will probably be much improved when the 
forests are demarcated and settled, at present there is much 
to be done m these directions 

Mysore possesses about 2,000 square miles of Reserves, 
with a gross revenue m 1900 of about 13^ lakhs and a net 
revenue of nearly 9 lakhs. Nearly three-fourths of the revenue 
is derived from the sale of sandal wood. Fire-protection ex- 
tends over 1,500 square miles 

Kashmir has 2,180 square miles of settled State forests 
where fire-protection is well established The revenue in 1901 
amounted to Rs 8,80,000, with an expenditure of Rs. 5,80,000 

Jodhpur, on a forest area of 343 square miles, collected m 
1901 a revenue of about Rs 20,000 and expended nearly the 
same amount 

Tiavancore has 1,800 square miles of Reserves, nearly all 
bemg fire-protected The revenue m 1901 was about 5J lakhs 
and the expenditure a little m excess of 2 lakhs 

Besides these States there are others of less importaRce that 
possess large forest areas amountmg on a very rough estimate 
to about 42,000 square miles, while the forests owned by 
private mdividuals m the Bntish Provinces are supposed to 
extend to at least 77,000 square miles Not that the whole of 
these areas are covered with tree growth Some contam merely 
scrub jungle on hill slopes, in others the prmcipal yield is 
grass or some other minor product But there are also tracts 
carrying valuable timber, and as there is, ordmanly speaking, 
no state mterference with pnvate* forests, and no special law 
for their protection, it depends on the owners whether they are 
treated rationally, with a knowledge of their influence on the 
wdfare of the people and the future mcome from the estate, or 
regarded merdy as a source of immediate wealth to the mdi- 
vidual possessor The latter case is gradually becoming more 
rare, the example set by the Government of India, m regu- 
lating the management (k state forests, and the results of that 
management m increasmg the prospenty of the country and its 
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revemieSj are too manifest to be overlooked The advantages 
of forest conservancy are accordingly now being recognized not 
only by the more enhghtened Indian princes but by pnvate 
propnetors throughout the country 

Forest The foregoing paragraphs present a bnef account of the 
creation and management of the state forests of India, but 

general afford no msight into the conditions that have m the past 

SSton progress in these respects In the creation of state 

forests the forester, first as an explorer and then as a pioneer, 
finds his sphere of action in advance of the wave of civihzation 
caused by mcreased prosperity in the more settled lands In 
his preparations for the requirements of the future he comes 
m contact with forest tnbes who, whether timid or ferocious, 
simple or cunning, all possess the common characteristic of view- 
ing with mtense jealousy any interference with the habits and 
customs of their primitive life To them, though perhaps they 
only dimly reahze it, the advance of avilization must mean 
either extinction or absorption mto a population possessing a 
stronger vitahty The policy of the Government of India is to 
permit no sudden imposition of restnctions that may alter the 
accustomed mode of life of these tribes, but rather to wm 
confidence by kmdness, and thus gradually to create self- 
supporting communities, acknowledging the state as arbitrator 
of those questions hitherto decided by might rather thg-n by 
justice It IS on the manner of giving effect to this pohcy that 
the success of the inauguration of forest conservancy often 
depends , for here, even more than in the comparatively civi- 
hzed parts of the Empire, the work of the Forest department 
can only commence with the acquiescence of the inhabitants, 
and only progress with their assistance 
With very few exceptions all forest tnbes depend to a certain 
extent on agnculture to supplement their food supply, even 
though hunting, fishing, and the collection of forest products 
may form the most important part of their occupation Most 
of them are nomadic of necessity \ they move in quest of game 
and practise shifting cultivation at their temporary head-quar- 
ters ; all are armed with the best weapons they can manufac- 
ture or procure, and as a rule tattoomg m red or blue, or other 
methods of permanently impressing the tribal marks on the 
skin, are largely resorted to. It is evident that, with the restnc- 
tion of the large areas over which these tnbes are wont to roam, 
and the resulting dimmubon m the supply of food that the 
forests can afford, the formation of village communities possess- 
mg permanent cultivation must gradually ensue , and though m 
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the first instance such villages are self-supporting even to the 
smallest detail of domestic requirements, yet m time many 
savage customs and arts no longer necessary m a settled life 
will entirely disappear 

Probably the most primitive of all forest tribes are the Jara- 
was of the Andaman Islands They are true forest folk, who 
never leave the deep shade of the evergreen forest and subsist 
solely on the vegetation and animal hfe around them Totally 
Ignorant of agnculture, they have only recently made acquamt- 
ance with the value of metals and are now ready to take life, or 
to risk their own, in order to acquire an iron implement which 
shall make its possessor supenor to his fellows With them it 
has hitherto been impossible to open up fhendly relations, and 
the armed escort that must accompany the workers m their 
forests is not always successful m protecting men and elephants 
firom their arrows 

Numerous tubes, such as the Chms and N9gas, still exist in 
the wild hill forests of Burma and Assam, who though warriors 
and hunters yet have permanent villages, more useful as tnbal 
strongholds than as centres of agnculture It is but a few 
years smce entry mto their territory meant death or slavery, 
and still more recently their well-orgamzed raids were a terror 
to the surrounding country To-day they are gradually re- 
nouncing their savage life, for a knowledge of the power to 
pumsh followed by confidence, first m the mdmdual and then m 
the Government, works wonders even in a single generation 

More directly under these restraimng infiuences are the 
Elachms and Karens of Burma. The former possess no wntten 
language, they are worshippers of demons with whom imagina- 
tion thickly peoples the forests, hospitable but revengeful and 
unforgivmg, and delighting m the most persistent blood feuds , 
the latter are more advanced, reserved, and suspicious, yet 
mixing with the people around them and tendmg largely to 
Chnstiamty m the place of a lost religion Both practise 
shifting cultivation, both are hunters who also hold human 
life of small account 

Other tribes, less m number and of smaller importance either 
politically or to the Forest officer, are found surviving m almost 
every Provmce in India. Under a less gentle rule they would 
long ago have disappeared , at the present time their protection 
and mamtenance is often a first charge on the forest estate of 
the Empire, and m many localities the extension of forests and 
their management must continue to depend to some extent 
on the treatment and requirements of these jungle dwellers 
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Employ- In the successful management of the forests one of the most 
important details is the method by which the produce can be 
a 'Smers extracted and conveyed to a profitable market However ex- 
of forest cellent the mam system of commumcations may be, there yet 
remains the problem of brmgmg timber or other material from 
the forest to the road, railway, or nver that leads to the place of 
utilization In very few cases can the use of costly appliances 
be justified m the extraction of a widely scattered crop, and 
hence the large employment of bullocks, buffaloes, and ele- 
phants in forest operations, not only in wheeled ttafiSc but also 
by the more interesting method of carrymg or dragging In 
some parts of India the extraction of produce is almost entirely 
dependent on the aid of bullocks and buffaloes, and long files 
of these animals, imder the control of wild Banjar5s or Mu- 
hammadans, may be met on forest paths laden with bamboos 
or scantlmgs , m others cattle are yoked to larger timber and 
drag It by sheer strength to the desired locality Farther east 
the employment of elephants m the worhng of large timber 
IS almost umversal Here heavy logs of from 2 to 6 tons are 
dragged to those creeks where good floods may be expected m 
the monsoon months, and are thence attended in their passage 
to the mam nver by elephants, who push the stranded timber 
mto the stream, or, at the penl of their hves, relieve a ‘jam* 
m some dangerous turn. The work of these sagacious animals 
does not^ however, end in the forest, for on the amval, perhaps 
after many months of adventure, of the timber rafts at the sale 
ddpdt the elephant is agam ready to drag the logs from the 
water, and is responsible for the methodical arrangement of the 
vanous lots, for pihng the heavy timber of the reserve stock, and 
for the accurate stacking of the sawn scantlings It is not sur- 
prising that the value of these mtelligent and willing animals 
should have mcreased with the extension of forest operations 
Their price has m fact more than doubled dunng the past few 
years , and the protection of the wild herds against the hunter, 
and the introduction of ‘kheddas,* have become necessary if 
the supply of these valuable workers is to be maintamed With- 
out dephants it would, under present circumstances, be impos- 
sible to meet the demand for teak timber throughout the world. 
Later on they too will disappear, for the conditions of forestry 
m India axe undetgomg the most rapid changes, and when man 
interferes to assign the limits of the forest and regulate its 
growth he mterferes also with the freedom so essential to the 
existence of its former inhabitants 
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APPENDIX 

Since the closing of the Royal Indian Engineenng College, 
Cooper’s Hill, at the end of the session in 1906, probationers 
for the Indian Forest Service are appointed by the Secretary of 
State upon the results of a competibve examination conducted 
by the Civil Service Commissioners The penod of probation 
extends over three years, two of which are spent at Oxford and 
the thurd on the Continent. Those who pass through the course 
satisfEictonly receive the diploma of forestry from theUmversity 
of Oxford, and it is expected of them that they should also 
obtain a degree in the Honour School of Natural Science 
They are then appomted Assistant Conservators in the Indian 
Forest department 
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MINES AND MINERALS 

The The feature which stands out most prominently m a survey 
mthfi nuneral mdustnes of India is the fact that practically 
develop- nothing has been done to develop those minerals which are 
mentof essential to modem metallurgical and chemical mdustnes, 

mm^ while most stnkmg progress has been made durmg recent 
years m opemng out deposits from which products are obtained 
suitable for export, or for consumption m the country by what 
may conveniently be called direct processes 
Decline of In this respect India of to-day stands in contrast to the 
India of a century ago The European chemist, armed with 
intotnes cheap supphes of sulphuric acid and alkali, and aided by low 
sea freights and increased facihties for mternal distnbution by 
the spreading network of railways, has been enabled to stamp 
out, m all but remote localities, the once flounshing native 
’ manufactures of alum, the various alkalme compounds, blue 
vitriol, copperas, copper, lead, steel and iron, and seriously to 
curtail the export trade m nitre and borax The bgh quality 
of the native-made iron, the early antiapadon of the processes 
now employed m Europe for the manufacture of high-dass 
steels, and the artistic products m copper and brass gave the 
country a prominent position m the ancient metallurgical world, 
while as a chief source of mtre India held a position of pecuhai 
pohtical importance until, less than forty years ago, the chemi- 
cal manufacturer of Europe found, among his by-products, 
cheaper and more effective compounds for the manufacture of 
explosives 

Inciease in With the spread of railways, the development of manufac- 
tures connected with jute, cotton, and paper, and the gradually 
extending use of electnaty, the demand for metallurgical and 
chemical products m India has steadily grown Before long 
the stage must be reached at which the variety and quantity of 
products required, but now imported, will satisfy the condi- 
tions necessary for the local production of those which can 
be economically manufactured only for the supply of groups of 
mdustnes 
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During the three years 1901-3, the annual value of the Value of 
imports into India of mmerals and products directly obtained 

^ minerals 

from mmerals averaged £10,158,252, and this is exdu-and 

sive of glassware, earthenware, porcelain, hardware, cutlery, mineral 
machinery, millwork, and railway plant, of which the value is, * 
of course, very much greater than that of the materials from 
which they are manufactured The value of these articles 
would add almost £8,000,000 sterling to the sums detailed m 
the following table, which shows the values declared for im- 
ported simple mmerals and direct mmeral products, nearly all 
of which are represented among the known resources of 
India — 


luf 0R.TBD Articles 

igoi 

190 a 

1903 

Average. 


£ 

£ 

£ 

£ 

Mineral oils andpaiafiin 

j, 835, 815 

1,131,946 

2,302,865 

3,456.87') 

Iron 

a,349,74o 

1,088,777 

a.396,208 

3,244,908 

Steel . 

I, 417*297 

692,836 

»i39®.654 

1.739.97® 

1,517.969 

Copper 

1458.548 

r, 321, 144 

1,090.843 

Piecions stones and ) 
^^^rls, unset j 

674,818 

843.530 

987,618 

835,319 

488,107 

458.351 

408,941 

451,766 

Inoiganic diemicals ' 

377,220 

375.933 

379.338 

377,497 

Coal, coke, and patent ) 
fuel 

33»>“93 

336.4“ 

2387428 

303,314 

Tin 

Building matenals 1 

i59i»S7 

177.138 

226,925 

187.740 

stone, marble, ce-> 
meat, && \ 

148,951 

J77.149 

198,811 

174,970 

Lead. 

15745® 

337.504 

124,392 

336,444 

Gennan silver 

Zme or spelter 

144,281 

79,39> 

V 

98,605 

96,588 

137,614 

87,989 

Metals, uneuumerated 

6i.;95 

86,521 

77*136 

& 

28,269 

Brass 

Qnidcsilver 

5*®5| 

16,596 

90,449 

27,562 

53,149 

30,648 

Total 

9,889,688 

9,904,293 

10,680,772 

10,158,253 


The chief items among imported mmeral products are the The chief 
metals, which, durmg the three years mentioned, had an average 
value of £ 5 , 500,000 sterling, without countmg the value products 
of the metals used m imported machinery, railway plant, 
and hardware Iron and sted together constitute 37 per cent 
and copper 10*7 per cent of the total, while the other valuable 
artides are mineral oil 242 per cent, precious stones and 
pearls 8 2 per cent , and salt 4 4 per cent 
In the table on the next page an attempt is made, by adding 
together the so<aJled values of the minerals for which returns produced 
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are obtainable, to estimate the progress in the mining industry 
of India duimg the past six years These valuts are not m any 
sense comparable with those for the same mmerals imported 
from other countries , they are in reality the prices obtainable, 
either at the pit-mouth in the case of coal and mmerals 
consumed m the country, or at the sea-coast in the case of 
mmerals exported In the case of manganese ore, for mstance, 
the value returned as nearly £i a ton at the Indian seaboard 
IS about half that ultimately paid for the mineral by the steel- 
manufacturer 

From this table it will be seen that there has been a steady, 
uninterrupted progress m production, from an estimated value 
of £3,455,565 m 1898 to £4,988,527 in 1903— an mcrease of 
446 per cent, m five years To this mcrease almost every 
mineral has contributed 


Minerals 

1698. 

1899 

190a 

1901 

1902 

1903 

Average 



& 

& 

& 

& 

& 

& 

Gold 

1,608,504 

1,724,906 

1,063,820 

1,891,767 

1.930, 4TI 

1,970,130 

>. 30*493 

‘,904,719 

Co«d» 

BSSfQSS 

265,896 

1,343.081 

i, 3 » 3 . 37 > 

1,366,909 

1,199,716 

‘iM 5>677 

Saltf 

519,682 

3 » 5 . 97 o 

409,019 

344,633 

336,147 

347,^7 

262,603 

185,810 

Saltpetre t 

232,896 

356,110 

148.755 

294,249 

23:7,880 

188,487 

Fetrolenin§ 

67,897 

125,684 

200,342 

217,816 

354,365 

Rubies 

67 . 95 ° 

53.890 

90,848 

97,516 

104,476 

86,895 

| 8,676 

86,177 

89,34s 

Micat 

73 i 373 

I 09>554 

70.034 

87,594 

8o,iie 

Manga- ) 
nese ore j 

37 , 4 a 6 

39 *S 29 i 

77 i 304 

79, ”9 

«o ,538 

> 3 *, 741 

79.443 

Jadestone || 

41 . 75 ? 

42,120 

58*955 

46,377 

31,713 

47,676 

44,770 

Iron Orel] . 
Graphite § 

W.403 

12,836 

11,171 

13,598 

> 6,533 

>4,963 

16,970 

>3,584 

110 

7.620! 

9,145 

13.635 

14,410 

11,981 

Tm 

Magnesites 

2,553 

7 , 9 ooi 

56 

8*534 

150 

7.773 

5 ) 34 ° 

2,360 

9, >33 

550 

6,875 

319 

Amber 

1,061 

151 

103 

11 

43a 

414 

561 

Total 

3 . 455 . 5<5 

3 . 734 . 4 ao 

4,338,015 

4.^1,416 

4 > 5 I 3,.83 

4 , 988 , 3>7 

4 .>S 3,706 


*SpotpnoeB t Pnoes withoat dnty 1 Export values. § Estimated values 

B Estimated values for Provinces other than Bengal 


Qassifica- The products may conveniently be descnbed in the order to 
TOhable adopted in the official Manual of Economic Geology, which 
minerals. Will contam a summary and complete list of the papers and 
reports hitherto pubhshed 

In this system of classification the minerals are grouped as 
foEows — 

I. Cailxm and its compounds^ mdudmg coal, petroleum, amber, 
and graphite 
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II MeiaUtferous minerals^ including the ores of gold, silver, 
tm, copper, zinc, lead, antimony, iron, manganese, 
chromium, mckel, cobalt, tungsten, titanium, and alu- 
minium 

III Materials for construction^ mduding buildmg and 
ornamental stone, slate, lime, cement, brick-clay, and 
sand 

IV Minerals used in various industries^ such as abrasive 
materials, mmeral pigments, refractory materials and 
materials used for pottery, for other indigenous in- 
dustrial arts, for agnculture, and for the chemical 
mdustnes 

V Gein^siones. 

Coal, which takes the first place in our system of classificar Coal 
tion, IS at the same time, to the country as a whole, the* most 
valuable mmeial product bemg worked Its actual value, as 
estimated by the low pnce which is accepted for it m sales at 
the pit-mouth, comes next to that of gold, it is by far the 
largest supporter of labour, and 94 per cent of the matenal 
raised is consumed in developmg the domestic mdustnes of 
the country 

Durmg the past twenty years the production of Indian coal 
has nsen from 1,397,818 tons m 1884 to 7,438,386 tons in 
1903, and the consumption by the growmg manufactunng in- 
dustnes has progressed in a similar degree. 

The railways have been the chief consumers of Indian coal, Consump- 
and their rapid extension has naturally mtroduced it to new 
markets, supplying the requirements of the large ports and the coal by the 
rapidly growmg manufactunng mdustnes near the large ahes railways 
In 1884 only 68-9 per cent of the coal consumed on Indian 
railways was of domestic ongm, but this proportion has 
gradually nsen until m 1903, out of 2,221,585 tons of coal 
consumed by the ra]lt 7 ays, 99*2 per cent, was obtained from 
Indian coUienes 

The total imports of foreign coal have decreased, but m a Imports 
smaller proportion, from 848,367 tons m 1894 to 192,729 tons 
m 1903, while markets have been found for Indian coal at the Lai 
Indian Ocean ports, and exports have gradually nsen from the 
beginning of the trade m 1886 to 441,948 tons m 1903 It is 
evident from the comparatively small amount of both imports 
and exports that the great development m the production of 
Indian coal has been made possible by mcrea^ed consumption 
m domestic mdustnes The total local consumption is now 
about 94 per cent of the production, and 30 per cent of the of coal 
K 2 



132 


THE INDIAN EMPIRE 


[chap 

average annual consumption of nearly 6,000,000 tons of coal 
dunng the past five years has been taken by the railways 
Although the coal consumpton on the railways has been 
gradually rising, the production and total consumption m the 
country have increased at a greater rate , and it is evident, 
therefore, that other coal-consuming mdustrial enterprises have 
developed quite as rapidly as the railways 
Sources of Of the total output of Indian coal during the past twenty 
the coal 2ihout 95 per cent was raised from the Gondwtoi 

coal-fields of the Peninsula, the remamder being obtained 
from seams of Tertiary age in Burma, Assam, the Punjab, 
and Baluchistan 

The Gond- The following table shows the output from the GondwSna 
wma coal-fields during the past five years — 


Pbovincb and Fibld 

1899 

1900 

1901 

190a 

1903 

Bengal 

Tod& 

Tons. 

Tons 

Tons 

Tons. 

Baling « 

Daltongani . 

2,098 

1,490 

707 

, 3 > 88 i 


33.557 

Giridih 

628,77? 

712,727 

694,806 

*•946.763 

776,656 

766,871 

Jhema 

1,007,236 

i. 7 io, 78 J 

2,420,786 

*. 493 . 7*9 

Kajmahal 

41a 

397 

436 

2,841,699 

219 

^ 335 

Rantganj 

2,396,742 

3,5523414 

3,042,223 

3.066,720 

Central India 






Umai^ 

164,569 

164,489 

164,362 

i 7*.538 

193,2771 

Central Provinces 






Mohi»ai 

PenA valley 
WaroiS 

* 3 . 59 fi 

39,612 

43»046 

43.645 

3^,443 

132,980 

I 33.«30 

148,470 

*53.336 

88 

127,623 

HyderXbad 






Singareni 

401,216 

469,291 

421,218 

455 . 4*4 

3 ^ 2,733 

Total 

4 , 757 i 6 »fi 

3.7861*14 

6,264,681 

7.083.179 

7.076,376 


The Ben- The most valuable of the coal-fields In Bengal are patches 
of Gondwana strata, faulted mto the Archaean schists and 
gneisses, and arranged as a band roughly east to west along 
the valley of the Damuda nver 
The easternmost of these fields, known as the Raniganj field, 
being the nearest to Calcutta, and consequently the eaxhest to be 
connected by railway with the chief market for coal, was the first 
to be opened up, and is still the chief producer, having yielded 
41 2 per cent of the total coal-production in 1903 Coal was 
worked m this field more than a century ago, but its output 
merely supphed local requirements until the East Indian Rail- 
way entered the field m 1854. 
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The Gondwana system is represented in the Raniganj field Clusifica> 
by beds rangmg from the Tslcher senes to the I^^chets 
(rf Vol I, chap u), the strata being so disposed, with awSnas 
general southerly dip, that the oldest rocks are found resting “ 
on the Archaean gneisses on the northern boundary of the field ^ 
field, while the younger senes follow m order as bands, with 
outcrops trending roughly east and west, until m the south the 
Panchets are found as irregularly shaped outhers The coal is 
confined to the Damuda series, which m this field is divided 
mto — 

3 Raniganj stage . about 5,000 feet. 

2 Iron-stone shales . about 1,400 feet 

I Baiakar stage 2,000 feet 

Coal-seams occur in the Bar^ar and Raniganj stages, and in 
this field about 69 per cent of the total output is obtained 
from the younger or Raniganj seams. The formation lymg 
between is worked for its clay iron-stone nodules, which are 
used m the blast furnaces at the Barakar iron-works 

Coal from the older Barakar seams differs from that raised Compoa- 
from the Raniganj stage in contaimng a smaller percentage of 
moisture and volatile hydrocarbons, with a larger proportion and Bara- 
of fixed carbon The distinction is specially constant in re- 
gard to the mcluded moisture Barakar coals yield very nearly 
I per cent of moisture, while the average amount in a senes 
of assays of samples from the lower seams of the R^Iganj 
stage is 3*8 i , and from the upper seams of the stage 6-86 
per cent 

Next to Raniganj m importance, and gradually approaching The 
It m output, comes the Jhema field, which is about 27 miles 
long and 9^ wide, indudmg only the RSnIganj iron-stone 
shale and Barakar stages of the DSmuda senes, with the base- 
ment beds of Talchers Workable coal occurs in the Raniganj 
stage, but operations have hitherto been confined to the 
Barakars, m which there are eighteen well-defined and mostly 
valuable seams, varying from 5 to 30 feet m thickness As m the 
Raniganj field, a large amount of damage has been done to the 
coal m this field by dikes and sheets of a peculiar igneous rock, 
which m composition agrees more with the pendotite family 
than with any other The quantity of coal available is, how- 
ever, so maiufestly m excess of the present, and immediately 
probable, demands that the question of considenng a possible 
exhaustion of supplies may be postponed indefinitely. Ten 
years ago the JhemS field was not worked, but m 1894, 
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following its connexion by a branch line with the East Indian 
Railway system, the output was 14,818 tons, and from this 
beginning the production rapidly increased, until m 1903 the 
output of Jherria (2,493,729 tons) represented one-third of the 
total coal-production of India 

The^ The coal-field of Bokaro, covenng 220 square miles, lies 
near the west end of Jhema. There are some very thick 
Ramgarh seams in the field, and the total available coal supply is esti- 
fields mated to amount to 1,500,000,000 tons The smaller field of 
40 square miles, situated m the Ramgarh ilaka of Haz§n- 
bagh Distnct, includes representatives of the stages ranging 
from the T^diers to the Raniganj beds , but the coal is much 
disturbed, and apparently not so pure as in the previously 
mentioned areas 

The At the head of the Damuda valley the two Karanpura fields 

he at the base of the southern scarp of the Hazanbagh plateau 
Of the two patches of Gondwana rocks which contam coal m 
this area, southern covers 72 square miles, while the 
northern field has an area of 472 square miles Some of the 
coal appears to be of excellent quahty, and the amount avail- 
able m both fields is estimated at 8,825,000,000 tons 
The Dal- A field which has recently been opened up lies near 
Daltonganj, the admimstrative head-quarters of Palamau Dis- 
tnct The connexion with the East Indian Railway system, 
made in 1901, opened this field for the market of the Umted 
Frovmces, and m that year work commenced m earnest with 
an output of 3,881 tons, the production rising to 33,557 tons 
m 1903. 

The The small patch of Gondwana rocks, covenng only ii 
GMdih square miles, near the head-quarters of the Giridlh subdivision 
of HazSribSgh Distnct, produces the best steam coal raised 
m India In 1844 it was estimated that the remaimng re- 
sources of the field would yield about 82,500,000 tons of coal, 
and this is bemg taken out at the rate of 750,000 tons a year 
The In the area between the isolated Mandla mass of Deccan 
trap on the east and the mam expanse of the same formation 
to the west, we have an exposure of GondwSna rocks, wbch 
must have been preserved for some time by the Deccan trap 
cover, and have thus been exposed to the weather comparatively 
recently The chief exposures are thus the Upper Gondwanas, 
which form the Mahadeva section of the Satpura range, on 
which the station of Pachmarhl is situated Underneath these, 
however, the lower coal-beanng Gondwanas are preserved, 
croppmg out on the north side near Mohpani, m Narsmgh- 
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pur District, and on the south m the Distncts of Betul 
and Chhindwara To what distance this group of Gond- 
wana rocks runs east and west under the Deccan trap and 
the Narbada alluTium is not known , the exposure gives us 
a glimpse of the mineral wealth which is hidden by the great 
system of trap-flows 

The Mohpam area was worked from 1862 to 1904 by the TheMoh- 
Nerbudda Coal and Iron Company, and was then handed 
over to the control of the Great Indian Penmsula Railway 
Company, by which most of the coal hitherto produced has 
been consumed A recent estunate gives the amount of work- 
able coal m this held as rather more than 8,000,000 tons 

The great belt of Gondwana rocks, which stretches north- The 
west from the neighbourhood of Rajahmundiy along the valley 
of the God§.van and WardhS. nvers, passes under the Deccan Gondwana 
trap-flows about 60 miles south of Nagpur At Warora, near rocks 
Its north-western end m Chanda Distnct, and at Smgarem 
to the south-east in the Nizm’s Domimons, portions of the 
enormous stores of coal m this great belt have been worked 

The collienes near Warora have been worked smce 1871 by The 
the Government, but considerable difficulties have been met 
with, owmg to the great influx of water m the mmes, and to the 
occurrence of underground flres ansmg from the spontaneous 
combustion to which the coal is liable. A large quantity of 
the coal in this field has been completely destroyed by fire, 
arid the amount which can be profitably extracted is now 
rapidly approaching exhaustion. Operations are in progress 
for the extension of the railway beyond Warora, and for the 
development of the thick seams of coal known to exist to the 
south of Chanda near the Waidha nver. 

The Smgarem coal-field is an elongated stnp of Lower The Smga- 
Gondwana rocks near Yellandu in the Nizam’s Domimons, 
havmg an area of 19 square miles The pnnapal seam worked 
is about 5 or 6 feet thick, and is estimated to contam over 
40,000,000 tons of coal, but thicker seams are also bemg 
opened up gradually. Smce the commencement of minmg 
operations in this coal-fidd in 1886 the output has rapidly 
risen to more than 400,000 tons a year 

The band of Gondwana beds preserved in the valley of the The Maha- 
MahSnadi and its tnbutanes covers nearly as much ground as 
that in the Godavan valley, and although the lower coal-beanng vrSna 
beds are known at several places, the seams have not yet been '°cks 
worked. Those of TSlcher, Rampur (Ib nver), Raigarh, and 
Korba are m Bengal, while frither north-west, on entermg the 
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area under the Central India Agency, we have the fields of 
Singrauli, Sohagpur, and Umana beyond the limits of the 
MahSnadl basin 

The The only coal worked on the Mahanadi group of Gondwana 
®2cposures is that occurring near Umana in the State of Rewah, 
on the KatnI-Bilaspur branch of the Bengal-Nagpur Railway 
Six good seams are known m this field, but only four are 
worked The amount of workable coal proved by shafts and 
borings is estimated to be about 24,000,000 tons The col- 
lenes were opened up m 1882, and the output has gradually 
mcreased to 193,277 tons m 1903 

The Bar- The only GondwSna coal occurrmg in India outside the 
fidd”^ hmits of the Peninsular area is that which has been prospected 
mthe Darjeeling area and farther east in BhutSn and Assam 
As the Gondwana rocks m these areas have been involved m 
the folding movements by which the Himalayan range was 
formed, the coal-seams have been crushed, and the physical 
characters of the coal itself have been impaired, while additional 
difficulty in working would be caused by the highly inclined and 
faulted character of the seams 

Cretaceous The younger coals are nearly all of Cretaceous and Tertiary 
^wds^” age, al^ough some thm and poor seams of Upper Jurassic 
coal have been worked m Cutch 
Coal of Tertiary age is found in Smd, Rdjputana, Baluchistan, 
along the foothills of the Himalayas, farther east m Assam, m 
Burma, and m the Andaman and Nicobar Islands The most 
frequent occurrence is m association with Nummulitic lime- 
stones, though the richest deposits, namely those m north-east 
Assam, are younger, probably miocene, in age Of these 
extra-penmsular fields, the only formations producmg coal are 
of Tertiary age The output for each of these for the past five 
years is shown in the table on the next page 
On the whole, the younger coals, which are bemg worked m 
extra-peninsular areas, differ from the Gond\^ina coals m con- 
taming a larger proportion of moisture and volatile hydro- 
carbons , and though as variable m composition as they are 
in thickness of seam, some coals are obtained, as for instance 
m Assam, with a remarkably low percentage of ash and a high 
calorific value The high proportion of moisture m some of 
these younger coals is, however, often a senous cause of 
defiaency m calorific value. 

North-east The most promismg among these is the group of occurrences 
m north-east Assam, one of which is now bemg worked by the 
Assam Railways and Tradmg Company, which commenced 
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operations at Makum (27® 15' N j 95® 45' E ) in 1881. The 
collienes are connected by a metre-gauge railway with Dibrugarh 
on the Brahmaputra nver, which, bemg navigable by steamers, 
forms both a market and a means of transport for the coal 


Province and Field 

1899 

1900 

1901 

X9O3 

1903 

Assam 

Tons. 

Tons. 

Tons 

' Tons 

Tons 

Maknm 

332)933 

815,961 

864,100 

320,640 

239.3*8 

bmaller fields 

807 

774 


456 


BalitchistIn 






Khost 

xi,68q 

17,664 

18,431 

»S,982 

36444 

Sor Range and Mach 

265 

5.617 

6,885 

7,907 

io,4<55 

Burma 






Shwebo Thingadaw 

8,105 

10,228 

12,466 

13,30a 

9,306 

Kashmir 






Ladda 

1 



1,138 

999 

Punjab 






Dandot and Pidh 

8i,2t8 

74.083 

67,730 

5Si373 

43,704 

Other mines 

617 





Rajfutana 






Bikaner 


9,250 

18,094 

16,503 

21,764 

Total 

33a>^34 

333,578 

371.046 

34 i> 30 i 

363,010 


The coal-beaimg rocks to which the Makum field belongs 
stretch for 40 miles to the north-east, and can be traced for 
100 miles to the south-west, along the northern front of 
the Patkai range Near Marghenta, where the colhenes are 
situated, the average thickness of the thickest seam now worked 
is about 50 feet, and m the Namdang section it increases to as 
much as 80 feet, and is persistent with little variation for a 
distance of 6 miles 

An mterestmg feature in connexion with these coal-measures 
IS the almost constant association with them of mmeral oil and 
brme spnngs 

It is only necessary to refer bnefly to the chief among the Burma, 
remaining occurrences of Tertiary coal m the extra-peninsular 
areas Besides that which has been worked with mdifferent 
success m the Shwebo District of Burma, where the output 
reached 13,000 tons in 1902 but is now rapidly declming, the 
thick coal-seams m the Lashio and Nammaw fields in the 
Northern Shan States are receivmg attention on account of 
their proximity to the Mandalay-Lashio Railway. 

Possibly the most important of the coal deposits m the west Baluclus- 
occur m Baluchistan, where, however, the disturbed state of the 
rocks renders mmmg operations difficult, expensive, and often 
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dangerous. Besides the small mmes now open in the Sor 
rangCj south-east of Quetta, and m the Bolan Pass at Mach, 
colhenes have been worked smce 1877 at Khost (30® 12' N , 
67® 40' E ) on the Sind-Pishin Railway The two seams worked 
have an average thickness respectively of 26 and 57 inches, and 
smce the commencement of mmmg operations in 1877 the 
output has gradually mcreased to 36,444 tons in 1903 

The coal which has been most worked m the Punjab is 
that long known to exist m Jhelum Distnct, on the Dandot 
plateau of the Salt Range The only valuable seam vanes m 
thickness from 18 to 39 mches, forming a basm under the 
Nummuhtic limestone The mmes at Dandot and at Pidh, 
three miles to the north-east, have been worked for the North- 
Western Railway since 1884 Recently the collieries have 
shown a dechne in output, from a maximum of 81,218 tons in 
1899 to 43,704 tons m 1903, and dunng the last two years they 
have been worked at a loss 

Some minor works, not beyond the scale of ordinary pro- 
spectmg operations, have been conducted on the deposits of 
Jurassic coal in Mianwali Distnct The deposits two miles 
north of Kalabagh are estimated to contain about 72,000 tons 
of coal, of which less than 1,000 tons a year are bemg extracted 
More promismg deposits of Tertiary coal occur in the Maidan 
range, twenty-four miles farther west, but no mmmg m this 
locality has as yet been attempted 

A lignite of dark-brown colour, with included lumps of fossil 
resin, occurs in association with Nummuhtic rocks at PalSna m 
the State of Bikaner, Rljputana In 1898 mmmg operations 
were started at a point where the seam was found to be 20 feet 
thick , and a branch hne, 10 miles long, to the Jodhpur-Bikaner 
Railway, has been constructed to assist the development of the 
colhery There has been a gradual mcrease m output smce 
1900, the return for 1903 bemg 21,764 tons The physical 
characters of the natural fuel form a drawback to its use m 
locomotives, but recent expenments are said to show that 
satisfactory briquettes can be made, m which the proportion of 
moisture is reduced, and the fuel rendered less susceptible to 
atmosphenc action 

More rapid progress has been made dunng the past few 
years in developmg the petroleum resources of India than m 
the case of any other mmeral product In 1894 the production 
amounted to 11,500,000 gallons of crude oil, by 1903 it had 
nsen to nearly 88,000,000 gallons. India, however, contnbuted 
only I 29 per cent of the world's supply of mmeral oil m the 
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same year, and is still a large importer of foreign oil^ of which 
about 75 per cent., amounting to 64,000,000 gallons a year, 
comes from Russia, and 19 per cent from the Umted States, 
while large quantities are now being obtained from the pro- 
ductive fields m the Dutch East Indies 
The petroleum resources of India are confined to the two Occur- 
systems of folded rocks at either end of the Himalayan arc — 

(1) the Iranian system on the west, includmg the Punjab 
and Baluchistan, and contuiued beyond British limits 
into Persia, where the oil-fields have attracted mterest 
for many years , 

(2) the Aiakan system on the east, mcluding Assam and 
Burma, with their southern geotectonic extension to the 
highly productive oil-fields of Sumatra, Java, and Borneo 


In both areas the oil is associated with Tertiary strata, and 
has probably had similar conditions of ongzn, but die structural 
features of the two areas are not equally smtable for the 
retention of oil in natural reservoirs In Burma, however, the 
conditions are ideal the well-known Yenangyaung field lies m 
a NNW — SSE fiat antichne, the axis of which by variation in 
pitch has produced a flat dome in the Kodoung tract The 
rocks m this dome mclude several porous sands at a depth of 
over 200 feet, covered by impervious clay-beds, which help to 
retain the oil In the Baluchist^ area the rock-folds have been 
truncated by agents of denudation, or have been dislocated by 
earth-movements, and much of the ongmal store of oil has con- 
sequently disappeared. Oil-spnngs are common enough, but 
they are not connected with reservoirs which can be tapped by 
artificial means 

In the Punjab, oil-sprmgs have been known for many years Punjab 
to exist m Rawalpmdi Distnct and farther to the south- 
west, but the total output of the Punjab is small, ranging 
between 1,000 and 2,000 gallons a year 

Unsuccessful attempts have been made to develop the oil Balnchis- 
resources mdicated by spnngs m different parts of Baluchistan. 

The most prominent of these are near Khattan m the Mam 
Hills and Moghal Kot in the ShirSni country, where small 
spnngs, exammed m 1891, were found to yield oil of a very 
high quality . 

As long ago as 1865 an account of the M^um area was Assam 
pubhshed by Mr H B Medlicott, m the Mmotrs of the 
Geological Surv^j and trial borings were then recommended 
This advice was followed in 1867, when a Calcutta firm 
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obtained permission to prospect, and struck a promismg oil- 
sprmg at a depth of ii8 feet near Maknm , but nothing more 
was done until 1883, and only very slow development occurred 
durmg the followmg sixteen years The Assam Oil Company 
was, however, formed m April, 1899, with a nominal capital of 
;^3io,ooo, most of which was quickly called up and invested m 
the erection of a new refinery at Digboi and in systematic 
dnlling operations, with the result that the output rose from 
632,000 gallons m 1901 to 2,529,000 gallons in 1903 
The belt of Tertiary rocks, stretching from the north-eastern 
comer of Assam for about 180 miles south and west, shows 
frequent signs of oil, nearly always in association with coal and 
sometmes associated with brme-sprmgs and gas-jets The 
senes of earth-folds m this comer of Assam stretches south- 
wards to Cachar, and through the little-known Lushai Hills 
mto Arakan, m the same system of parallel folds occur the 
oil-fields of the Arakan coast on one side of the Yoma (range) 
and those of the Irrawaddy valley on the other 
The most productive oil-fields of Burma are those on the 
eastern side of the Arakan Yoma (range), in the Irrawaddy valley, 
formmg a belt stretchmg from Magwe Distnct, in which the 
well-known field of Yenangyaung occurs, through Mymgyan 
which contains Smgu, across the Irrawaddy into Pakokku where 
Yenangyat is situated Oil is, however, known farther south 
in Mmbu, Thayetmyo, and Prome, and farther north m the 
Chmdwin valley, but these areas have not yet been thoroughly 
prospected, and the great development which has recently 
taken place is the direct outcome of work in the three fields, 
Yenangyaung, Yenangyat, and Smgu. The following table 
shows the production of the Burma oil-fields for the past five 
years 


Ybak 

Yeoang- 

yaung. 

Magwe 

District 

SlQgU, 

Myingyan 

Distnct 

Yenangyat, 

PakoSk 

Distnct 

Akyab 

Kyank- 

pyu 

Total. 


Gallons 

* 

Gallons 

Gallons 

Gallons 

Gallons 

Gallona 

1899 

aa,i“i 6 i 4 


10,030,790 

50.559 

116,668 

38,309.531 

1900 

» 7 .” 3 . 3 a 5 


9,701,769 

36.858 

118 , 34 * 

36,974,888 

1901 

37 . 4«».935 


“.843,341 

88.355 

93,103 

49 W 41.734 

1902 

40, 71a, 14a 

174,880 

13,884,390 

36,794 

100,774 

54,848,980 

1903 

56, 930, 66a 

5.^17.381 

88,665.518 

68.968 

71,96a 

85.388,491 


Amber 


An amber-like fossil resm is worked in the Hukawng valley, 
and occurs in very small quantities under somewhat similar 
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conditions in clays of Miocene age at Mantha m Shwebo 
Distnct, and in the oil-field of *Yenangyat in Pakokku Distnct, 

Upper Burma Much of the material brought from the Hukawng 
valley is sold m the Mandalay bazar for the manufacture of 
beads for rosanes, nadaungs (ear-cylmders), and other tnnkets 
for personal ornament 

The amber of Burma differs in chemical and physical Chemical 
characters from previously known varieties, and the 
‘burmite* has consequently been suggested for it The well- perties of 
known amber of Eastern Prussia contains from si to 6 per 

^ ExnDer 

cent of succimc aad, and is consequently known to the 
mmeralogist as succimte, but the Burmese amber contains 
no succimc aad, though the products of its dry distillation 
mclude formic acid and pyrogallol 

Graphite occurs in small quantities in various parts of India Gmpliite 
— m the so-called khondalite senes of rocks in the Vizagapatam 
Hill-tracts and adjoming ChhattTsgarh Feudatory States, in a 
correspondmg senes of rocks m Coorg, mthe Godavan Distnct 
of the Madras Presidency, and m the Ruby Mines Distnct of 
Upper Burma But no progress has been made m mining 
except m the State of Travancore, where the amount of graphite 
raised in 1903 was 3,394 tons 

Of the metalliferous mmerals known to occur m India, none Metalli- 
have been worked in recent years except gold, tin, iron, 
manganese, and chromium Pktmum, indium, silver, copper, 
zmc, lead, antimony, mckel, cobalt, tungsten, titamum, and 
alumimum are known to occur, and for some of them a con- 
siderable amount of prospectmg has been undertaken 

The most valuable among the metals is gold, which, besides Gold, 
bemg washed m small quantities in the nver gravels of vanous 
parts of India, is mmed from a nch reef on the Kokr field in 
the State of Mysore The attention of European prospectors 
was directed to this area by numerous native workmgs of 
unknown age, and smce operations commenced on a large 
scale, shortly after 1880, the gold extracted, up to the end of 
1 903, has reached a value of nearly £ 1 9,000,000 sterlmg Durmg 
this penod five companies have paid £8,230,000 m dividends, 
while the Mysore State has recaved nearly £1,000,000 as 
Its royalty The deepest workings, now somewhat more than 
3,000 feet below the surface, show little dimmution m the 
value or width of the auriferous quartz vem Durmg the 
past five years the amount of quartz crushed has increased 
from 337,636 tons m 1898 to 546,752 tons m 1903, and the 
value of gold extracted has maeased from £1,576,000 m 1898 
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to ;£2, 284,000 in 1903 The yield per ton of quartz crushed 
has declined during the same penod from ;^4 668 to ;^4»i77, 
the economies mtroduced by extended expenence m mmmg 
and milling the ore having permitted the extraction of lower 
grades of quartz 

Of the improvement schemes which tend to reduce worbng 
expenses, and thus prolong the life of the Kolar gold-field, 
the introduction of electnc power from the Cauvery Falls, 
undertaken by the Mysore State, is probably the most 
important The supply commenced about the middle of 
1902, and has regu^ly provided a little more than 4,000 
horse-power to the vanous mmmg and metallurgical works. 
The power is transmitted from the Cauvery Falls over duplicate 
Imes 91'^ miles long The cost to the companies for the first 
year was £29 per horse-power, reduced m succeedmg years to 
£18 The success of the scheme has led to its enlargement, 
and works m progress will enable the Mysore State to increase 
materially the power available for consumption 

The Dharwar system of foliated schists, formmg the ‘country 
rock' of the auriferous quartz in the KolSr field, is represented 
by bands of similar rocks folded mto the gneisses m vanous 
parts of the Fenmsula. In many places quartz-veins m these 
rocks have been worked for gold by past generations, of whom 
little or nothmg is known except from the traces of their 
anaent attempts at mmmg, which in some cases were by no 
means on a small scale, as workings have been found m the 
Nizam’s Dommions and in DhSrwar extending to depths of 
more than 500 feet 

In the Gangpur State and m parts of the Distnct of Singh- 
bhUm, in Chota N^ur, there are numerous accumulations of 
rude stone-crushers and mortars, which were apparently used 
by the ancient workers for grmdmg the auriferous vem-stuff. 
In this particulai area, however, no deep workmgs have been 
discovered, and it seems probable that the anaents made 
many attempts to extract the gold which is widely disseminated 
m this area, but, like the many prospectors who have worked 
m Chota Nagpur during recent years, found no spot sufficiently 
remunerative for extensive operations 

Outside the Mysore State, the only operations on gold quartz 
which have been devdoped to an appreciable degree are those 
of the Hutti and Wundalli mmes m the Nizam’s Dommions, 
and of Kyaukpazat m Upper Burma At the Wundalh mmes 
7,82a ounces of gold were recovered in 1899 , but the mmes 
were closed m 1900, and the Hutti mme was the only one still 
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at work at the end of 1903 Crushing commenced at the 
Hutti mine in February, 1903, and the subsequent monthly 
returns have shown a gradually increasing output of gold, the 
total for 1903 bemg 3,414 ounces. The Kyaukpasat mme in Btuma. 
Burma for some years raised between 1,000 and 2,000 ounces 
of gold a year, but m 1903 the particular auriferous chute 
exploited was worked out, and the mine, after some exploratory 
operations, was closed 

Alluvial gold-washmg is earned on in many places in British Alluvial 
India, but from the fact that the washers mvanably combine 
this pursmt with other occupations, and because the individual 
return is exceedmgly small and is locally absorbed for jewellery, 
complete statistics are not available Returns for 1903 show, 
however, that 106 ounces of alluvial gold were obtamed from 
the Ladakhi wazarat of the Kashmir State. This amount may 
perhaps be fairly taken as an mdication of the annual yield from 
this portion of the Upper Indus 

Dredgmg for alluvial gold above Myitkyma on the Upper 
Irrawaddy was commenced about November, 1902, with a 
dredger capable of deahng with 10,000 tons a week The 
whole of the season (until June, 1903) was spent in prospectmg 
the nver-bed Five or six spots were thus tned, and the 
results were considered to be sufficiently satisfactory to warrant 
an increase of dredgers 

Durmg the past two years surveys of the auriferous deposits 
of India have been m progress These, so far as they go, give 
little hope of the discovery of nch alluvial deposits m Peninsular 
India, or mdeed in any part of India effected by the monsoon 
rams, and dependent on them alone for the supply of the;ivers 
For concentration of gold a comparatively equable current is 
essential— a condition rarely obtainable in the gravel nver-beds 
of India, where alone gold would be found, for these are almost 
dry durmg the cold weather and become roarmg torrents m the 
rams 

The greater possibilities of dredging on the Irrawaddy appear 
to arise from the fact that the waters of that nver are derived 
from ranges where, even durmg the cold weather, the rainfall 
is heavy 

Isolated crystals of cassitente have been found as constituents Tin. 
of pegmatite vems m the Falanpur State and m Hazanb^h 
Distncl^ while m the latter area mstances are recorded of the 
accidental production of tm from nver-sands by the native iron- 
smelters The prmcipal deposit of tm ore m Hazanbagh 
District occurs in the FSlganj estate near the Borakar nver. 
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and unless the prospecting operations earned out some years 
ago were wrongly described, this deposit has received less 
attention than it deserves 

The only persistent attempts made to work tin have been 
in Burma, where cassitente is obtained by washing nver-gravels 
in the Bawlake State, Karemu, and m the Tavoy and Mergui 
Distncts of Southern Burma The average annual production 
m the last-named Districts is about 83 tons a year, valued at 
slightly under £7,000 

It is not without sigmficance that these deposits in Burma 
occur in a belt which is notably stanniferous on the north side 
in the Yunnan Provmce of Chma, and farther south m the 
Malay Peninsula, where the nch alluvial deposits produced 
54 per cent of the world's supply m 1903 Veins carrying 
tin ore are found m the gramtic rodcs which have given nse by 
dismtegration to the alluvium m which the ore is concentrated, 
but such occurrences in situ have never yet proved nch enough 
m the Malay Peninsula to be worth minmg 

The production of tin m India does not nearly approach 
the requirements of the country The average annual import 
of block tin, nearly all obtained from the Straits Settlements, 
amounts to 1,343 tons, valued at £137,000 
Copper Copper was formerly smelted in considerable quantities m 
Southern India, m Rajputana, and at various places along 
the outer Himalayas, where a persistent belt of kiUas-like rock 
IS known to be copper-bearmg in numerous places, as in Kulu, 
Garhwal, Nepal, Sikkim, and Bhutan In Chota Nagpur 
several attempts have been made to work lodes reputed 
to be nch m the metal, but in all such attempts the ore 
has been smelted for the metal alone, and no effort has 
been made hitherto to utilize the accompanymg sulphur as 
a by-product In Smghbhum Distnct, a copper-bearing belt 
persists for a distance of 77 miles, and mcludes several nch 
lodes, some of which, at Rajdoha, have been proved by 
extensive prospectmg operations to depths of 233 feet At 
Baraganda m the Gliidlh subdivision of Hazanbagh, a low- 
grade ore-bed of about 14 feet m thickness has been pro- 
spected by shafts to a depth of 330 feet, and an unsuccessful 
attempt has been made to work the ore 
The recent considerable increase in the value of copper 
and brass imported from Europe has revived mterest m the 
deposits m India From the table given on page 129 it will 
be seen that the unports of copper rose m value from £692,836 
in 1901 to £1,321,144 in 1903, and now form more than 



Ill] MINES AND MINERALS 145 

10 per cent of the average total imports of mmerals and 
mineral products and about 20 per cent of the total value 
of imported metals. 

Galena is very widely distributed throughout the PuranaLead, 
rocks and older crystallme schists. In a very large number 
of these occurrences considerable proportions of silver have 
been obtained by assay , but although the galena was largely 
worked by natives in the past for both silver and lead, the 
attention of European investors has not persisted beyond the 
prospecting stage 

Near Fangyang in the Northern Shan States an attempt 
IS now bemg made to work lodes in which ores of lead, silver, 
and 2mc are associated with one another, and which were 
formerly worked on an extensive scale by the Chmese, who 
have left large quantities of argentiferous slag possibly amenable 
to treatment by modem metallurgical processes 

Prospecting operations for antimony ores, among which Antimony 
stibmte is the most promment, have been earned on m 
Southern Burma, and m Lahul, where a large deposit occurs 
near the Shign glacier The latter site is mcluded in a mimng 
lease recently granted, and an attempt is about to be made 
to mme the ore 

Although only one attempt to manufacture iron on European Iron 
Imes has been successful m India, the country has established 
a reputation for large deposits of nch and valuable ores , and 
there is no doubt that the existing manufacture of wrought 
iron by a direct process was widespread before the date of 
the most ancient histoncal records, while the manufecture 
of the anaent woofs anticipated by many centimes the 
cementation process developed m Europe for making the 
finest qualities of steel 

The native uon-smeltmg industry has been practically 
stamped out by cheap imported iron and steel within range 
of the railways , but it still persists m the more remote tracts 
of the Peninsula, and in some parts of the Central Provmces 
shows signs of shght improvement 

The most abundant iron ores are the minerals magnetite 
and hematite, which occur m numerous places with quartz, 
makmg quartz iron-ore schists which are generally members 
of the Dharw^ and other Archaean schist senes The most 
conspicuous examples of this class occur m the Salem Distinct 
and the Sandur State withm the Bellary Distnct of Madras, 
and m the Chanda, Raipur, and Jubbulpore Distncts of the 
Central Provmces 
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The chief ore now used at the Barakar iron-works for the 
manufacture of pig-iron is a clay-ironstone containing 45-48 
per cent of iron, and occurring as nodules in a shaly formation 
separating the BarSkar and Blnlganj stages of the Damuda 
senes in Bengal Until recently pig-iron only was made at 
the Barakar iron-works, but arrangements are now complete 
for the manufacture of basic steel 

The minmg of manganese ore has sprung up withm the 
last twelve years, and has developed so rapidly that India 
now takes second place among the manganese-producmg 
countnes m the world, with an output during the year 1903 
of 171,806 tons The followmg table shows the output for 
each of the past five years — 


Year. 

— 

Madras. 

Central 

Provinces 

Central 

India 

Total 

1899 

Tons 

87,116 

Tons 

Tons 

Tons 

87,126 

1900 

9*468 

3 S >358 


127,814 

1901 

7M3 

44 . 4*8 


120,891 

1902 

68,171 

89,608 

6,800 

1*57,779 

1903 

< 5345 * 

ioi »564 

171,806 


In the Nagpur area the manganese ore occurs as lenticulai 
masses and bands in the quartzites, schists, and gneisses, and 
appears to have been formed, at least partly, by the alteration 
of rocks composed of manganese-garnet, with wluch the mineral 
rhodomte, a manganese-pyroxene, is often associated 

The ore-bodies frequently attain great dimensions, and their 
disposition as irregular lenses along the stnke of the enclosing 
schists naturally influences the miner m laying out the 
boundaries of his Maims* A deposit near Balaghat is 
if miles long; at Manegaon m the NSgpur Distnct the 
ore-body is miles long, while at Thiron in the Balaghat 
Distnct It IS nearly 6 miles m length As examples of great 
breadth may be quoted KSndn, 100 feet thick, of pure ore, 
and Ramdongn, 1,500 feet of ore and unaltered spessartite 
(manganese-garnet) rock The depth of these ore-bodies is 
quite unknown, as the so-called minmg has so far barely 
passed the quarrymg stage, and the question of possible 
exhaustion does not enter into the calculations of the present 
owners 

The NSgpur ore is typically a mixture of braunite and 
psilomelane, though it sometimes consists entirely of braunite— 
a hard, compact, pure ore, ranging well over 51 per cent of 
manganese. 
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In the north-west part of BhandSia Distnct there are Dubibn- 
fourteen localities known to contain manganese ore, and*‘“®^ 

- Tnflogflnesg 

a certain amount of work is m progress In BSlaghat oie. 
Distnct the ore has been found at ten places in the west of 
the Distnct. Mining is being earned on near the town of 
BalSghat, and another large deposit occurs at Ukua in the 
Baihar In Chhmdwara manganese ore exists at eleven 

localities m the Sausai tah^^ while it has long been known 
near Gosalpur and Sihora in Jubbulpore District The ore 
has also been reported from Ihe KhairSgarh and KalShandl 
States 

The deposits m the Central Provinces possibly belong to 
the same group of rocks which farther to the south-east were 
first worked for manganese ore m the Vimnagram estate^ 
and the intermediate jungle-covered country, which is very 
little known, may yield further occurrences of the ore on 
more systematic exploration In other parts of the Madras 
Presidency the ore has been discovered in the Kalhkota estate 
in Ganjam Distnct, and m the SandUr hills of Bellaiy. 

One deposit has been recorded in the State of Gwahor, and 
one IS now being worked m Jhibua, from which 6 , 3 oo tons 
were obtamed m 1903, while there are several localities at 
wbch poor ores are found in the Dhar forest 
In the Bombay Presidency, manganese ores have been 
found at sever|l places around Mahabaleshwar and Satara, 
in the southern part of Belgaum Distnct^ m Bijapur, near 
Jambughora m Rewa KSntha, and m Dharwar Distnct, 
where piospectmg operations are m progress Manganese 
has been also reported m the Tavoy and Mergui Districts 
of Southern Burma, m the Nizam’s Dommions, and m the form 
of manganiferous iron ore near Chaibasa m Chota Nagpur 
Chromite is known to occur with the pendotites of the Chronmim 
^ chalk hills ’ near Salem, m the Andamans, and in Baluchistan 
Attempts were made many years ago to work the deposits 
near Salem, but were not persisted m. In Baluchistan the ore 
occumng m the Pishln and Zhob Distncts is being extracted, 
the output for the first year of work (1903) being returned as 
284 tons Larger quantities are now bemg raised, the amount 
for the first half of 1904 bemg 1,816 tons 
Cobalt ores have long been known and used in Rajputana, Cobalt and 
where they are associated with mckel and copper ores near”^®^®^ 
Khetn m the State of Jaipur Nickel has been found to the 
extent of i 84 per cent m the pynhotite which occurs in the 
auriferous quartz veins of the Kolar gold-field 
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Wolfram occurs 'with tin ore in the alluvial deposits of 
Southern Burma and in the Southern Shan States, but no 
attempt to work it has been made hitherto 

Titanium occurs m ilmemte widely disseminated through 
some of the crystalline rocks of the Peninsula, but no case is 
known where the ore is sutEciently abundant for economic 
development Molybdenum is found as isolated plates m 
pegmatite vems in parts of Chota Nagpur and at one place in 
Assam 

Until recently the occurrence of bauxite m India was not 
defimtely determined It is now, however, established that 
many of the deposits of laterite, which are so abundant 
throughout the Peninsula and in Burma, contain large pro- 
portions of alumina m the form of hydrate, intimately mixed 
with the correspondmg hydrates of iron, as m the substance 
known in Europe as bauxite, which is largely mmed for the 
manufacture of alummium In addition to the latentes which 
are now in course of formation by the decomposition of 
alummous rocks under the peculiar conditions of a tropical 
chmate, there are remains of deposits formed in past geological 
ages , and so far as can be judged by the results of recent 
surveys, the quantity of this material in India suitable for the 
extraction of alumma, and hence for the manufiicture of 
aluimnmm, is out of all proportion to the present demand. 
The economic development of these deposits must, however, 
await facilities for the extraction of the purified alumma m 
India, as the price of bauxite is too low to cover the cost of 
mimng and subsequent transport to Europe and America 

If the extent of the use of building materials could be 
expressed by any recognized standard, it would form one of 
the best gmdes to the mdustnal development of a country 
The attempt made to obtain returns of bmlding stones, road- 
metal, and clays used m India was abandoned when it was 
shown, m 1899, that the returns could not possibly rank in 
value much above mere guesses 

In the absence of statistics, it is difiScult to express shortly 
the trade m a material so widespread as common building 
stone There are, however, a few features which are specially 
developed in, if not peculiar to, India In the southern part 
of the Peninsula, various igneous rocks— the chamockite senes 
near Madras, and the gneissose gramtes of North Arcot and 
Mysore— are largely used , m the centre^ slates and limestones 
from the Cuddapah senes, and basalt from the Deccan trap- 
flows, are quamed. In Central India, the Central and Umted 
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Provinces, the great Vindhyan system provides incomparable 
sandstones and limestones, while m Bengal and the Central 
Provinces the Gondwana sandstones are used on and near the 
coal-fields In the Narbada valley the so-called corallme 
hmestone of the Bagh senes forms an excellent building stone, 
with some claim to mclusion m the ornamental class Among 
younger rocks, the Nummulitic limestones in the north-west 
and in Assam are largely quamed, while the foraminiferal 
Porbandar stone in KathiSw^ is extensively used in Bombay 
and Karachi 

The abundant development of concretionary carbonate of 
lime m the great alluvial plains, and the extensive develop- 
ment of latente m the Peninsula and m Burma, axe dependent, 
in their more pronounced forms, on conditions peculiar to 
tropical climates , and these two substances, the so-called kankar 
and latente, are among the most valuable assets in buildmg 
material possessed by the country 

The three great physical divisions of India, being the result 
of three distinct geological histones, show general contrasts m 
the matenals available for simple as well as for ornamental 
buildmg purposes In the alluvial plains, buildmgs of im- 
portance are usually made of bnck, but the surroundmg tracts 
furnish a supply of stone, which is steadily increasing with 
improved facilities for transport The monotonous line of 
bnck and stucco buildings in Calcutta is now being relieved 
by the mtroduction of Vmdhyan sandstones from Mirzapur 
and the calcareous freestones and buff traps brought from the 
western coast But the use of Italian marbles, mainly for 
floonngs, and, m a smaller way, the mtroduction of pohshed 
granite columns and blocks from Aberdeen and Peterhead, 
still contmue, mainly because these matenals, which are no 
better than those of Indian origm, are placed on the market 
at cheap rates and in a manner suitable to the immediate 
requirements of the builder and architect 

During the past three years the buildmg matenals imported 
firom foreign countnes mto India have had an average annual 
value of £174,970, of which £19,520 is due to imported stone 
and marble, and about £10,000 to marble alone It is 
naturally surpnsmg to find that a country which owes its 
reputation for architectural monuments as much to the fact 
that it possesses an unlimited supply of ornamental building 
stone as to the gemus of its people, should depend on foreign 
supphes to the extent mdicated by these import returns It 
can hardly be an acadent that each dynasty which has existed 



THE INDIAN EMPIRE 


ISO 


[chap. 


in India since the wonderful Buddhist topes of Sanchi and 
Bhlihut were erected, has been marked by the erection of 
great monuments m stone, and there can be httle doubt that 
the abundance of suitable material was an important contribu- 
tory cause m the growth of India’s reputation for architecture. 

Besides the architectural remains left by the Buddhists, 
there are famous works in stone by the Hindus of the eighth 
to tenth century, including the great Dravidian temples of 
Southern India, mostly built of granites and other crystallme 
rocks, and the nchly ornamented buildings of Onssa and 
Chanda, built of Gondwana sandstones. The Pathans and 
the Mughals utilized both the Vmdhyan sandstones of Central 
India and the beds of marble m Rajputana for building their 
magnificent mosques, palaces, and tombs in the cities of 
Northern India, It is only necessary to mention here Akbar’s 
city of Fatehpur Sikn, where the red and mottled sandstone of 
the Bhanrer senes was used , and the famous Taj, bmlt mainly 
of white Makrana marble, with elaborate inlaid work of yellow 
marble and shelly limestone from Jaisalmer, onyx marble from 
the Salt Range, black calcareous shales from the Vmdhyans 
of Chitor, malachite from Jaipur, camelians and blood-stones 
from the Deccan trap, and red jasper from the Gwalior 
(Bijawar) senes 

TitwAft and The subject of building matenajs mcludes lime and cement, 

cements obviously, are obtamed from the most convemently 

situated deposits of limestones, hke those of the Vmdhyan 
series, worked near SatnS in the Rewah State, and at KatnT 
in Jubbulpore Distnct, or the various bands of crystallme 
limestones in Madras, Central India, and Rajputana, and the 
Nummuhtic limestones of Assam. 

Kankar One of the most widespread and mteresting sources of lime 
is the material generally known by the name of kankar The 
commonest mode of occurrence is in the great alluvial deposits, 
in which the calcareous substances have segregated from the 
rest of the materials, and have grown into uxegular lumps like 
flints m chalk, including in the concretions a certain amount 
of the argillaceous substances, which, when the kankar is burnt, 
is present in a proportion not far removed from that necessary 
to produce an hydraubc lime. 

Bnck, tile, There are few parts of India m which day is not found in 
^ character suitable for common bncks, tiles, and pottery , and 

tenals m some places the finer varieties, such as those found near 
Jubbulpore and the so-called MultanumitH of the Bikaner 
State, are used for the manufacture of the better grades of 
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pottery, which have acquired a considerable reputation for 
artistic merit Pottery of various kmds is also made from 
the Gondwana days in the neighbourhood of Jubbulpore and 
at Raniganj. Potash felspar, for use m pottery manufacture, 

IS obtained from the numerous pegmatite veins m the Bengal 
crystallme areas 

Slate-quarrymg gives a means of Inehhood to numbers of Slate 
workers along the outer Himalayas, where the Mated rocks, 
though often not true clay-slates, possess an even and perfect 
fissility, which enables them to be spht for slabs and even 
fine roofing slates In Kangra District a jomt-stock company 
has organized the work m a systematic manner, and has 
proved a financial success The same company works quames 
in day-slate among the Aravalh senes near Rewan, south of 
Delhi 

In the Kharakpur hills, a pnvate company is working a 
shghtly metamorphosed phylhte, which, though not givmg the 
thinnest varieties of roofing slate, produces fine slabs for which 
a more extended use is continually bemg found Slate is also 
worked m vanous parts of the so-called transition senes of 
rocks of the Peninsula , but no figures are available to show 
the extent of the industry 

In India, where the use of corundum by the old satkalgar Conmdm 
(armourer, sword-gnnder) and lapidary has been known for 
many generations, the requirements of the country have been 
met firom a few comparatively nch deposits , but it is doubtful 
if these are worth working for export m the face of competition 
in Europe and Amenca, or can even hold their own agamst 
the importation of cheap abrasives 

The ancient trade in Indian corundum still exists, but the 
returns for production are manifestly incomplete No workings 
exist of the kmd that could orduuudy be described as mimng, 
though attempts have been made to mcrease the scale of opera- 
tions at Palakod and Paparapatti in Salem Distnct, near 
Hunsfir in Mysore, and m southern Rewah. In 1898 the 
returns showed a production of 7,603 cwt,, but the output has 
not approached this figure m any subsequent year 

The manufacture of miUstones is almost universal in India, Millstones 
any hard stone found locally bemg turned to account In the 
plams small millstones of about 15 mches m diameter are 
worked by hand, but m the Himalayas, where a fell of water 
can be easily obtained, a rude form of turbme is made to work 
a heavier stone by a direct-acting vertical shaft, and the 
ordinary meal of the hill-man is ground m this way These 
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small mills sue familiar objects in a HimSlayan valley, but no 
returns are available to gauge the mdustry of stonercutting 
Mineral Up to the present the manufacture of mineral paints seems 
pigments ^ proportion to the demand and the natural 

resources m min^als apparently suitable In Jubbulpore 
Distnct mineral paint-works are utilizmg the soft hematites of 
Jauh and aie drawing supphes of yellow ochre from the PannS 
State, while similar works near Calcutta depend largely on 
imported matenal 

Ochres, red, yellow, and other colours, are commonly used 
by natives m many parts of the country, m a crude or simply 
levigated form under the generic name gem A common 
source of supply is latente in the Peninsula and in Burma, 
but well-defined ochres occur in deposits of various geolo- 
gical ages down to the Archaean hematites In Tnchinopoly 
Distnct yellow ochre is obtained from the Cretaceous rocks, 
and in Burma large deposits are known among the Tertiary 
beds of Mymgyan Distnct A black slate near Kishangarh 
has been successfully tried on the RS-jputana-MSlwa Railway. 
Barytes, used as a substitute or adulterant for ‘white lead,’ 
IS obtainable in quantity near Alangayam m Salem Distnct 
and m Jubbulpore Distnct, but no attempts have been made 
to turn these deposits to account for pamt-mabng 
Oipiment, the yellow sulphide of arsenic, is largely imported 
mto Burma from Western China for use mamly as a pigment 
Durmg the six years 1897-8 to 1902-3, the average armual 
imports across this frontier amounted to 9,551 cwt, with an 
estimated value of £11,470 In addition to orpiment there 
IS a considerable trade m other compounds of arsenic The 
annual export of Indian arsenic to the Straits Settlements 
exceeds 300 cwt, and about 2,300 cwt are imported from 
Europe for use in India 

Refractoiy Inia has for many years been the leadmg producer of mica, 
Mica™'* turning out more than half the world’s supply Durmg the 
past three years the average annual value of mica exported to 
Europe and Amenca has been £78,888, with an average value 
of a httle more than £4 per cwt. About 77 per cent of the 
mmenfi exported goes to ie Urated Kingdom, which is, how- 
ever, largely a centre of distribution to the United States and 
Germany In addition to the higher grades exported, large 
quantities of scrap mica are consumed in the country for 
ornamental purposes 

Indian mica mmers begap to realize that their 
micanite waste dumps contained a large supply of the matenal required 
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for the manufacture of micamte, in which thin films of mica 
are cemented together and moulded mto sheets, to serve many 
purposes for which only the natural sheets were formerly used 
The waste heaps were consequently examined, and the clear 
sheets of muscovite were cleaned and split into thm films by 
gangs of children, who, by practice, can select the films of the 
required thickness with an accuracy that could only be exceeded 
by the use of a miaometer The large quantities of ‘flimsy’ 
mica thus suddenly thrown on to the market raised the weight 
of mica exported, without a corresponding increase of value 
The average value of the mica exported m 1897 was £6 4 per 
cwt , in 1899 the value dropped to £3 25, out after 1900 rose 
again to £4 3 per cwt 

The mica raised m India belongs entirely to the variety 
known as muscovite, which occurs in large pegmatite vems 
traversing mica-schists m vanous parts of the Pemnsula The 
two principal areas of production are the Nellore Distnct of 
Madras, and a belt of ground, 12 miles broad and about 60 
miles long, stretching obliquely across the junctions of the 
Gaya, Hazaribagh, and Monghyr Distncts in Bengal 

In the latter area the industry has been m existence for Mica- 
many years, while m Nellore mimng commenced as recently 
as 1892 The mmes in Bengal are still worked on a plan 
which IS but a degree m advance of that followed by the 
native workers of the past The mica, generally discovered at 
the exposed outcrop of a pegmatite vein on a hill-face, is 
followed from ‘book’ to ‘book’ by underhand stoping, which 
results in the production of tortuous, worm-like holes, some- 
times extending to depths of 300 feet below the surface. The 
whole material excavated, consisting of mica, rubbish, and 
underground water, is brought to the surface by a string of 
coolies working hand over hand on rudely constructed bamboo 
ladders. On account of the accumulation of water dunng the 
mght, when work ceases, all sinkmg operations are delayed 
each morning for an hour or more while the operation of 
bahng out the water is in progress, and dunng the monsoon 
mimng is completely stopped by water for about three months 
Apparently the occurrence of the mica-bearmg pegmatites m 
sheets, with a fairly uniform dip and strike, has not been 
noticed by the miners, who have consequently been content to 
work the material m sight at an expensive rate rather than 
undertake operations for minmg on the systematic plan now 
adopted for all bedded mmerals 

That mica-mmmg has yielded large profits with such pnmitive 
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and wasteful methods affords strong presumptive evidence of 
the value of the deposits, but the tune is fast approaching when 
a better system will become necessary for profitable exploitation 
of the remaining veins which contain smaller proportions of the 
large and valuable sheets of mica 
In Nellore Distnct the pegmatite veins are exposed m 
open quarries, which are naturally limited m depth by the 
instability of the rocks forming the sides of the quames, and by 
the accumulation of large heaps of rubbish in the immediate 
vianity of the workmgs 

Asbestos Asbestos has not yet passed beyond the prospecting stage in 
India, although attempts have been made during the past three 
or four years to work it m Merw 5 ia in Rfijputana, Garhwal in 
the United Provinces, and Hassan m Mysore 

Steatite One of the most widely distnbuted minerals in India is 
steatite, either in the form of a coarse potstone— so called on 
account of its general use in making pots, dishes, &c — or m 
the more compact form suitable for carvings, and in its best 
form suitable for the manufiicture of gas-burners There is 
a trade of undetermined value m nearly every Province, but it 
IS impossible to form even a rough estimate of its extent An 
exhaustive account of the Indian deposits of steatite was 
published by Mr PR Mallet in the Records^ Geological 
Survey of India, vol xxii, part 2 (1889), and a note by 
Mr H H Hayden m vol xxix (p 71) of the same publica- 
tion adds further details with regard to its existence m the 
Minbu District of Burma. 

lifagnesite In Southern India there are numerous occurrences of the 
ultra-basic igneous rocks in which olivine is an abundant 
constituent, and at several places these highly magnesian 
silicates have been decomposed, magnesite of great punty 
being formed The largest and best known of these is near 
Salem, where the area occupied by the white magnesite veins 
has been named the * chalk ’ hills 
Prospectmg operations have been m progress in this area for 
some years, but the mdustry may now be descnbed as having 
passed into the mining stage , and on account of the remark- 
able punty of the mineral raised it is expected to command 
a special pnce for the preparation of the refractory bncks used 
for the Imings and hearths of steel furnaces, and for luimg the 
fire-bncks of the dectnc calcmm-carbide furnace The pro- 
duction so far has been small — amounting to 3,540 tons in 
1902 and 825 tons in 1903— -but work is now bemg organized 
on a larger scale 
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In Bihar, which is the chief source of saltpetre in India, the Matenals 
conditions for the natural production of the compound closely 
approach the theoretical ideal With a population exceedmg tS, 

500 per square mile, where agnculture is the chief occupation, chemical 
and where consequently the people are accompanied by a high Sidfood ^ 
proportion of domestic ammals, there is an abundant supply of Saltpetre 
organic nitrogen to the soils around villages With a mean 
temperature of 78° F , confined to an annual range of 68®, and 
for a large part of the year, when the air has a humidity of 
over 80 per cent , with a diurnal range not exceeding 8® above 
or below 84° F , the conditions are unusually favourable fdr 
the growth of so-called nitnfymg bactena, which convert 
ammonia by successive stages mto nitrous and mtnc aad 
Wood and cowdung are largely used for fuel, and the im- 
mediate viamty of each village thus forms a perfect laboratory 
for the formation of potassium mtrate. In the long penod of 
contmuous suilace desiccation, which follows a small monsoon 
rainfall, the compounds so formed m the soil are brought to 
the surface by capillary action, and appear as a white efflor- 
escence of dned salts which is collected and punfied for export 
as saltpetre 

So long as potassium mtrate formed an essential constituent 
of the only explosive used in large quantites, and until the 
discovery of large deposits of sodium mtrate in Chili, the 
saltpetre production of India added to the political importance 
of the country, and the great fluctuations in the price of the 
salt gave rise to heavy speculation during penods of international 
comphcations The Indian supply is now, however, no longer 
essential to the chemical mdustnes of Europe, though the cost 
of manufacture and transport is suffiaendy low to mamtam 
the export trade at a fairly uniform level of about 20,000 tons 
a year, with an average value of £262,000 Of the total 
exports, 80 per cent is divided between the Umted Kmgdom, 

Hong Kong, and the United States, and 98 5 per cent of the 
total leaves India by the port of Calcutta. 

One regrettable feature in connexion with the Indian Phos- 
mineral resources is the absence, in a country where agn- 
culture is such a predommant industry, of any phosphatic 
deposits of value , and a further circumstance to be deplored 
IS the export of phosphates in the form of bones, due pnmanly 
to the feet that, the country bemg without the means for the 
manufacture of cheap sulphunc amd, superphosphate is not 
made and the small quantity used is import firom Europe 
During the past six years the matenals imported under the 
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head of manures have vaned m value from £6,367 in 1898-9 
to £2,144 m 1902-3, while the exports of bones amount to 
just 100,000 tons a year, valued at £330,000 
Among the phosphatic deposits of India, perhaps the only 
one worth considenng is the deposit of phosphatic nodules of 
the septanan kind, occurring in the Cretaceous beds of the 
Perambalur tahk^ Trichinopoly Distnct, Madras IVo at- 
tempts made to dispose of these phosphates in a finely 
powdered condition for use as a fertilizer on coffee plantations 
in Southern India were, however, reported to be unprofitable, 
and consequently mming leases have not been applied for 
Small quantities of apatite are turned out and thrown away 
with the waste m the HazSnbagh and Nellore mica-minmg 
areas, and a few other occurrences of unknown, and pre- 
sumably smaller, value occur at different places— near Mus- 
soone, in Eastern Berar, and m the eocene shales above the 
coal near the Dandot colliery in the Punjab Salt Range 
Potash salts have been found associated with the rock- 
salt deposits in one locality only in the Mayo mine of the 
Salt Range, where a lenticular band, with a maximum thick- 
ness of 6 feet, was discovered in 1873, and proved to be 
composed largely of the mineral sylvine, or potassium chlonde 
Gypsum is found in considerable abundance in various 
parts of India, both in the fibrous form and in dear selenite 
crystals In Smd it occurs m beds sometimes 3 to 4 feet 
thick near the top of the Gaj formations of the Kirthar 
range, in Cutch it abounds m the rocks below the Num- 
mulitic limestones , in the Salt Range it exists m large masses 
with the salt-marl, lymg below Cambrian beds A very in- 
teresting and, judging by the returns, important occurrence 
is NNW of Nagaur, m Jodhpur, RajputSna, where a bed, 
5 feet thick or more, has been discovered in silt probably 
formed m an old salt-lake From this area an annual average 
output of 5,394 tons IS reported for the years 1898 to 1903 
Sdenite crystals of similar ongm have been found recently in 
the kankar near the base of the silt in the Sambhar Lake 
The separation of the sulphate of alumma from decomposed 
pyntous shales, and the preparation of the double sulphate 
of alumina and potash, by the mtroduction of mtre or wood- 
ashes, was formerly an important industry in a few places, and 
was earned on to a smaller eirtent at numerous places in India. 
But the importation of cheap alum, pnnapally from the Umted 
Kingdom, and its wide distnbution by the gradually extendmg 
railway transport have now almost extinguished the native 
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industry During the past six years the consumption of 
foreign alum m India has averaged 66,086 cwt a year No 
returns are available to show the amount of production in 
India Near K§Q§.bagh on the Indus, considerable quantities 
of a pyntous shale are extracted for this purpose , but the 
mining is earned on m an irregular, fitful way, and the returns 
are probably rough estimates In 1898 the output was reported 
to amount to 750 tons, valued at £3,150, but no returns are 
available for 1899, 1900, and 1903 In 1901 and 1902 the 
production was reported to be 98 and 112J tons respectively 

Small quantities of sulphur are obtainable on the volcano Sulphur 
of Barren Island, and on some of the volcanoes in Western 
Baluchistan, while sulphur has been reported m connexion 
with the petrohferous Tertiary rocks m the Baluchistan-Persian 
belt, as well as m the Arakan system on the east No deposits 
of free sulphur are, however, known to be worth working 

Pynte occurs in various parts of India, and in one place, 
near KHUibagh on the Indus, it is sufficiently abundant in the 
shales which are worked for alum to give nse to frequent cases 
of spontaneous combustion An mstance of this sort, if 
suitably placed, might be of value as a source of sulphur, 
but at present the possibility of successful competition with 
the imported article seems to depend on the problem of 
worbng the metalliferous sulphides for both metal and 
sulphur 

For many years pyntous deposits in India have been used Sulphates 
for the manufacture of soluble sulphates of iron and copper 
The case of alum has already been referred to , and with the 
alum which was formerly procured m quantity from the de- 
composed pyntous shales at Khetri and SmghSna m RSjput^, 
copperas and blue vitnol were also obtained No statistics 
are, however, available with regard to these mdustnes, which 
have given way before the importation of cheap chemicals 
from Europe 

Borax is not produced within Bntish India, but is obtamed Borax, 
from the Puga i^ey of Ladakh in Kashmir, and from Tibet 
In the Puga valley the mmeial is deposited from hot springs, 
associated with sdphur deposits, which probably represent ^e 
final phase of declming volcanic action The mdustiy has 
undergone a very senous declme dunng the last few years, 
on account of the discovery of large deposits of calaum borate 
in various parts of North and South Amenca The com- 
paratively laxge export trade to the Umted Kmgdom, which 
existed twenty years ago, has practically disappeared, and 
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most of the borax now sent out through India is sold m the 
Straits and m China. 

During the past six years the imports of borax across the 
frontier mto India have averaged 21,955 y®2.r, of which 

4,481 cwt were sent out of the country Twenty years ago 
the borax exported through India amounted to more than 16,000 
cwt a year, valued at £24,000 

Soda The only other salts of the alkalies deservmg mention are 

salts carbonate and the sulphate of soda, known generally as 

sajjt and khan respectively Both salts are obtained from the 
soil in various parts of the country, and both are promment 
constituents of the efflorescence known as rtk which renders 
large areas qmte sterile. Carbonate of soda occurs m quantity 
m the water of the crater-hke LonSr Lake, which forms a 
roughly circular depression in the Deccan trap-flows of 
Berar 

There was formerly a considerable production of both salts 
for consumption m India, but the native material is now being 
displaced by the cheap supphes of chenucally manufactured 
matenal obtained from Europe The carbonate of soda 
imported from Europe durmg the past five years has averaged 
59,000 cwt. per annum, valued at £24,000, and there is 
a general tendency for the imports to increase with the gradual 
reduction m the cost of the manufactured article m centres of 
chenucal mdustry 

Salt On account of the long-contmued penods of dry and hot 

weather m the Indian Fenmsula, the manufacture of salt by 
the solar evaporation of sea-water is possible on a scale 
suffiaent to meet a large proportion of the requirements of 
the areas within short distances of the coast Of the total 
amount of salt consumed m India, amounting on an average 
to 1,400,000 tons a year, about 600,000 tons, or 44 per cent , 
are manu&ctured from sea-water, while 435,000 tons are 
imported, and the rest is obtained by mmmg m rock-salt 
deposits, and by the evaporation of brme occurrmg m the 
subsoil of and regions, or m lakes formed m areas of internal 
drainage 

Rode- Deposits of rock-salt axe confined to the Punjab and the 
North-West Frontier Provmce, where the imneral is raised 
by mmmg, as m the cis-Indus part of the Salt Range m 
Jhelum and Shahpur Distncts, or by open quarry work, as at 
K^abagh on the right bank of the Indus, near Koh^t on the 
frontier, and at Guma and Drang in the Mandi State, The 
rock-salt thus raised m India amounts to about 110,000 tons 
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a year, which is ii*2 percent of the average annual production 
of the country 

Of this production of rock-salt, 89,000 tons, or 81 2 per cent, SaltRange 
are obtained from the Mayo mines near Khewra {32° 39' N , 

73® 3' E ) m the Salt Range, where the mines have been 
worked smce the days of Akbai, and for an unknown penod 
before his reign. The salt-immng in this area came under 
Bntish control with the occupation of the Punjab in 1849, 
and the plan of systematic operations now followed in the 
Mayo mmes was organized m 1872. The salt-deposits m 
this area have an aggregate tbckness of 550 feet, of which 
five seams of very pure material make up 275 feet, while the 
other half, known as kallarj is too earthy and impure to be 
marketable 

The Kohat salt is generally grey m colour, and is thus easily Kohat 
distinguished from that raised m the Salt Range, where the 
prevailmg colour is pmk or hght-red The masses of rock-salt 
exposed in the Kohat area are, at the present rate of quarrying, 
practically inexhaustible In the anticlme at Bahadur Khel, 
where the salt is exposed at the base of the Tertiary system of 
rocks, the beds of salt can be traced for a distance of about 
8 miles, with an exposed thickness of over 1,000 feet 

In the State of Mandi, the rock-salt beds occur near the Mandi 
faulted junction of the Tertiary rocks and an older unfossih- 
ferous senes of unknown age, and two exposures, at Drang 
and at Guma, are worked m open quarries The average 
azmual output of the Mandi quarries amounts to less than 
5,000 tons of very impure matenal, m which the percentage of 
available sodic chlonde is seldom more than 70 per cent 

The most important source of the salt formed in regions ^mbhar 
of internal drainage is the Sambhar Lake in Rajputena The 
lake fills with the mdow of every monsoon, formmg a sheet 
qf water 60 to 70 square miles m area, and 2 to 4 feet m depth 
The water enters with small quantities of salt m solution, but 
takes up larger quantities from the mass of silt forming the 
bed of the lake, where the salt brought m by the nvers has 
been accumulatmg for an unknown length of time Within 
two or three months after the close of the monsoon the lake- 
water is found to have absorbed suffiaent salt to make a strong 
brme, and from this the salt is obtained by solar evaporation 
m specially constructed enclosures 

Smce the S^bhar Lake came under the direct control 
of the Bntish admmistration m 1870 the salt removed has 
amounted to a little over 4,000,000 tons, and the present 
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rate of extraction is 135,000 tons a year The most abundant 
of the soluble salts associated with the sodium chlonde m the 
lake silt are sodium sulphate and sodium carbonate The 
proportionate mcrease of these compounds by the contmued 
removal of almost pure sodic chlonde will mterfere with the 
manufacture of a pure salt long before there is any appreciable 
diminution of the great stores accumulated m the lake mud, 
and the question of the economic limits of this source is now 
being carefully mvestigated 

Grem- The only precious and semi-precious stones at present 

stones mined m India are the diamond, ruby, sapphire, spmel, 
tourmaline, garnet, rock-crystal, and the various chalcedomc 
forms of sihca, jadeite, and amber Amber has already been 
refened to among the carbon compounds, and of the rest 
only the ruby and jadeite attain any considerable value m 
production For turquoise India is merely the channel through 
which the mineral obtained beyond the northern and north- 
western frontier is distributed. The value of unset precious 
stones and pearls imported into the country is increasmg, and 
reached the high figure of £988,000 m 1903 

Diamond Notwithstandmg the reputation (stretchmg back as far as 
Ptolemy m the European, and farther m the Hmdu, classics) 
which India enjoys as a diamond-producmg country, the 
output of to-day is very small and comparatively ummportant 
The places which, accordmg to histoncal accounts, have been 
most productive m the past form three great groups, each m 
association with the old unfossihferous rocks of probably 
pre-Cambnan age now known as the Purana group, and 
distmguished locally as the Cuddapah and Kurnool systems m 
Southern India, and the Vindhyan system in the northern part 
of the Penmsula 

The most southern of the three groups mcludes localities, 
with apparently authentic records, m the Madras Distncts of 
Cuddapah, Anautapur, Bellary, Kurnool, Guntilr, Kistna, and 
Godavan Besides the stones picked up on the surfece, or 
found in deposits of alluvium, workings have been undertaken m 
the so-called Banganapalle stage of the Kurnool senes of strata 

In the second group in the MahanadI valley, the stones 
have been found in the alluvium m the Sambalpur and ChSnda 
Distncts of the Central Provinces , but though strata similar 
to those of the Vmdhyans and Kumools are known m this 
area, no diamonds have been found m these older rocks 

The third group occupies a tract some 60 miles long 

hv Tn rnilpe unHia witli /'Ann’l/NTnorofAe npor 
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Panna (Central India) as the centre The diamond-mining 
industry still persists m this area, both m the old conglomerate 
of Vmdhyan age, and m deposits which, though descnbed as 
alluvium, are possibly rehcs of Lameta (Upper Cretaceous) 
deposits 

During the past six years the ruby-mining industry m Ruby 
Upper Burma has undergone a favourable change, the stone 
having now become, next to petroleum, the most profitable 
source of revenue among Burmese mmerals Vaxious leases 
have been granted in the ruby-beanng area near Nanyaseik 
m Myitkyina Distnct, and m the ‘ stone-tract ’ of the Sagyin 
hiUs, m Mandalay Distnct , but the results have been gener- 
ally profitless The returns for the Mogok area, however, 
where the Burma Ruby Mmes Company is paramount, show 
that the mdustry has entered a most encouragmg stage The 
company obtained the nght in 1889 to mine for rubies, and 
to levy royalties from persons workmg by native methods, the 
lease being renewed m 1896 for fourteen years, at a rent 
of Rs 3,15,000 a year, plus a share of the profits The results 
bemg, however, unsatisfactory from the shareholders* pomt of 
view, the rent was reduced m 1899 to Rs 2,00,000, the share 
of the profits being, at the same time, raised from 20 to 30 
per cent The value of the rubies obtained by the company 
has ranged from £58,000 m 1898 to £104,000 m 1901, while 
the average for six years ending 1903 was £89,000 In 1899 
three unusually valuable stones were found, one of 77 carats 
bemg valued at 4 lakhs of rupees (£26,666) 

Sapphires of considerable value were formerly obtained Sapphire 
m Zanskfir, Kashmir State, but the mines are said to be 
exhausted, and returns for recent work are not available. 
Occasionally the normal blue sapphire, and the rarer green, 
yellow, and white varieties, are found m the ruby-beanng 
gravels in Burma. 

Spinel IS a constant associate of the ruby, both in the Spinel, 
gravels and m the limestone, and the crystals, on account 
of their perfect ruby colour and their octahedral habit, are 
often mistaken for the true ruby, which combmes the basal 
plane and rhombohedion 

Beryl of pale-coloured varieties occurs commonly m the Be*yl 
gramte-pegmatites of India, but the crystals are generally too 
much fissured for use as gem-stones Occasionally m the 
pegmatte vems which are worked for mica in Hazaribagh and m 
Nellore, large crystals of beryl, many mches across, are found 
to mclude clear fragments which might be cut as aquamarines , 
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but the only places m India where attempts have been made 
to excavate pegmatite solely for its aquamarmes are at Padyur 
(Pattalai) near Kaiigayam, Coimbatore District, and at different 
places in the Toda hills in Rajputana Stones of considerable 
value have been obtained from the mine which was worked at 
Padyar m the early part of the mneteenth century a pit 
30-40 feet in depth is still in existence, but no one seems to 
have taken an interest m the place since 1818 The whole 
area is impregnated with igneous intrusions, and deserves more 
attention than it has so far received. 

Several attempts have been made to work the beautiful 
red vanety of tourmaline (rubellite) which occurs in the Ruby 
Mines District of Upper Burma In 1898 an out-turn worth 
£359 was reported for this area, in 1900 the value was 
estimated at £1,240, and in 1903 at £196, but returns are not 
available for intermediate years. The blue, green, and black 
varieties of tourmalme occur in the micarbeanng pegmatites of 
Hazanbagh District 

The only garnets worked to any considerable extent m 
India occur in the mica schists of Rajmahal m Jaipur, and 
near Sarw^ in the adjoming State of Kishangarh Returns 
are not available to show the condition of the industry in the 
Jaipur State, but there is still a considerable industry in 
Kishangarh, though the yearly estimates, ranging from about 
£10,000 to £2,000, are too variable to permit of a fair average 
bemg drawn 

In the Tanjore District of Madras, fragments of rock-crystals 
are collected and cut for cheap jewellery, bemg known as 
*Vallam diamonds,* while the bi-pyramidal quartz crystals 
found in the g>psum of the salt marl near Kalabagh, on the 
Indus, are used for makmg necklaces 

There is still a considerable trade m agate and the related 
forms of silica, known under the general name of hahk^ wbch 
are obtamed from the amygdaloidal flows of the Deccan trap 
The best known and perhaps still the most important of the 
places at which agate and camelians are cut and prepared for 
the market is Cambay, the chief city of the State of that name 
under the Kaira Political Agency, Bombay Presidency The 
agates come from various tracts on or near the edge of the 
trap, but mostly from the State of Rajpipla, where the chief 
source is a conglomerate near the vill^e of Ratanpur The 
right to collect haUk at Ratanpur is leased for a period of 
five years at a fixed rental, but prease data as to the value 
of the stones sent to Cambay are not obtainable A certam 
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amount of agate-cutting is also earned on at Jubbulpore, and 
a few other places within range of the Deccan trap Much of 
the agate sold in Europe is sent from Cambay, and large 
quantities are also exported to China 

During the past six years the jadeite raised in Upper Burma, Jadeite 
and exported ua Rangoon to the Straits and China, has 
averaged 3,911 cwt per annum, valued at £44,770 The 
industiy is thus an important one, and ranks in value next 
to rubies among the mmeral products of Burma. Some jadeite, 
and often the best matenal, is obtained as pebbles m the 
gravels of the Uyu nver, a tnbutary of the Chmdwm, but most 
of It IS obtamed by quairymg near Tammaw (25° 44' N, , 

96° 14' E) in the Mogaung subdivision of Myitkyina 
Distnct, Upper Burma In this locality the jadeite forms a 
layer m the dark-green seipentme, against which, on a fresh 
surface, it stands m striking contrast on account of its lighter 
colour The serpentme is apparently mtrusive into miocene 
sandstones, and the jadeite must have been separated as a 
pnmaiy segregation from the magma. The prices paid for 
rough stones vary too greatly to permit of quotation, but the 
export values declared give an average of £11 gs per cwt 
durmg the last six years 

Except m connexion with the quarrying of buildmg stone, Labonr 
and the manufacture of bncks, tiles, and pottery, for which no 
precise statistics are available, the recent developments m 
Indian mining have been necessarily local m their effects on 
the population. In connexion with the minmg mdustnes for 
which returns are available, the average total number of 
workers employed daily exceeds 150,000, of these more than 
90,000 are employed m coal-mining, more than 27,000 on the 
Kolar gold-field, about 9,000 m mica-mining, and 7,000 m 
quarrying manganese ore 

From the point of view of labour, therefore, coal-minmg is Effect of 
most important, and m those parts of Bengal from which 
the chief supphes of coal are obtained the changes in the 
population of certam revenue areas smee the Census of 1891 latwn 
have been remarkable. The Census of 1901 showed that m 
the Giridih subdivision of Hazanbagh Distnct there had 
been an mcrease of 4 0 per qent , part of which, in the Ganwan 
and Kodarma ihdnas, was due to mica-minmg, while in the 
CuTdih tMna alone the mcrease m ten years was 8^8 per cent 
In the Gobmdpur subdivision of Manbhum Distnct, which 
includes much of the Jhema coal-field, the mcrease of popula- 
tion between 1891 and 1901 was 25 i per cent, while m the 
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Jhema ihana alone the increase was 75 i per cent, and m the 
adjoining thana of Topchanchi 30 2 per cent 
Source The majority of the workers, or about 82 per cent, are 
colhera employed in the Bengal mmes, where the bulk of the colliers 

belong to the hamia class of landless day-labourers, though 
some are agncultunsts holding lands at a distance from the 
coal-fields, necessitatmg penodical migrations to attend to their 
own crops In some of the long-established mining centres a 
population IS being evolved wholly devoted to mimng, which 
they now regard as their caste occupation To this class 
allotments of land are sometimes made on a system which 
adds to the contentment of the mmer, and the consequent 
stability of the mdustnal system 
A considerable proportion of the colliers are abongmal 
Santas, Mund^, Oiaons, Kols, and Gonds, the rest being 
semi-Hinduized low castes, among whom communities of 
Bauns, who are normally palki-bearers and cultivators, have 
been cutting coal for so many generations that they now 
regard it as the special function of their caste Large numbers 
of so-called pardesi labourers are brought from the United 
Provmces for work m Bengal, the Central Provinces, and at 
Smgareni The labour in the Assam coal-mines is imported 
under the regulations govemmg the cooly immigration to the 
tea-gardens in the same Provmce , the workers are mamly of 
the same ongin as those employed m Bengal In Baluchistan 
the miners come from the coast, Sind, and Afgh^tan. 

Average It will not be surprising to those who know the habits of the 
Indian cooly to learn that the output of coal per person 
colhers employed is lower than m any part of the Britsh Empire, 
except in Cape Colony, where cheap native labour is largely 
employed The average output per person employed in Indian 
cosd-mmes was 70 tons m igoi, and 75 tons m 1902, for the 
rest of the Bntish Empire the averages for the same years were 
respectively 281 and 285 tons In 1903 the average in India 
rose to 84 tons per head 

The output vanes with the system of work observed, modified 
by the difficulties of the ground In Bengal the colher turns 
out on an average 72 to 75 tons of coal a year, at Warora the 
output IS as high as 132 tons , at Dandot in the Salt Range 
the average has decreased from 51 tons in 1899 to 31 tons m 
1903, while at Khost m Baluchistan it is 45 tons 
Hours of In the collienes of the Central Provmces, defimte ‘shifts* 
work and 2ixt observed, but m most of the Bengal mmes the mmers 
choose their own hours They seldom think it necessary to 
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work for more than five days a week^ and reduce the year’s 
total stU further by the observance of many feast-days At 
most of the mines, underground work is undertaken by gangs 
or famihes at a fixed pnce per ‘tub ’ of coal The coal-cutters 
are invariably men, but the women and children of a family 
carry the coal to the tubs, and push the tubs to the shaft or 
mcline The coal-cutters m Bengal can earn from 8 to 12 
annas a day for underground work, while unskilled labourers 
on the surface earn only 3 to 4 annas a day Women may 
earn from i to 2 annas, and as a result of this high total 
income of a family there is a general nse of labour rates 
around all mimng centres 

The almost universal practice in Indian coal-mines is to Co&l- 
extract the coal on the system vanously known as ‘bord 
pillar, ’j ‘post and stall,’ or ‘stoop and room ’ Although this 
system in Europe is fast bemg superseded by the more econo- 
mical ‘long-wall’ method, yet, owing to the thickness of most 
of the Indian seams, it is not easy to devise any more suitable 
plan of workmg It is undoubtedly wasteful, for the pillars 
form from 25 to 65 per cent of the available coal, and at the 
present time, except in certain mines, where trained labour and 
efficient supervision are possible, their extraction is not even 
contemplated 

The strong roof so frequently found m the mmes worked m 
Gondwana rocks, which is due not only to the mtnnsic strength 
of the rocks, but to the remarkable freedom from geotectomc 
disturbances on the Pemnsula, adds a feature of safety not 
at once fully appreciated by those who have gamed their 
expenence m countries without these advantages, or where the 
gallenes axe subject to the stresses of a greater overburden 

In the Makum field a highly mclined seam, 75 feet thick, is 
worked on a modification of the South Staffordshire system of 
‘square work.’ The coal is removed m two, or sometimes 
three, sections, the top section being removed first and a parting 
of stone and coal bemg left untouched between each pair of 
sections In the Dandot and Khost mmes, thin seams are 
worked in one operation on a modified ‘ long-wall ’ system 

Electric lighting, electnc blastmg, and electnc coal-cutting 
machines are now bemg introduced into some of the Bengal 
mmes In a very few mmes safety-lamps are used, but m the 
great majonty no appreciable quantities of fire-damp are found. 

An important consideration, naturally, m every mmmg com- Death-rate 
munity is the risk to hfe mvolved in what has been generally 
classed as a ‘dangerous’ occupation As far as the mdustry dents 
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has progressed, the record is distinctly satisfactory There has 
been not only a very low death-rate from isolated acadents in 
Indian coal-inmes, but at the same time a general absence of 
those disasters which have caused European commumties to 
impose legislation for the protection of the miner 
Dunng the past six years the death-rate from acadents at 
Indian collienes has averaged 088 per thousand persons 
employed, while the yearly rate has vaned between o 68 and 
I 32 The death-rate in India is thus slightly more than half 
the rate in the United Kmgdom, and almost exactly half of 
the average for the British Empire, which was i 53 m 1901 
and I 54 m 1902 It also compares favourably wih. the rates 
m the piinapal foreign coal-mimng countnes In Austna the 
rates for 1901 and 1902 were i 39 and i 60 per thousand 
respectively, in Germany 2 22 and i 93, m Belgium i 02 and 
107, m France i«2i and i 09, m Holland i 47 and 1*27, 
and m the United States 3 10 and 3 25 
Death-rate The death-rate per thousand employed does not, however, 
fairly show the cost in hves of the coal obtained , and the 
pioduc- Indian returns, calculated on this basis, give a less favourable 
result than the average for the rest of the Empire The only 
country with which the Indian results can be directly compared 
is Cape Colony, where the output per person employed vanes 
between 71 and 75 tons per annum, and the loss of hfe per 
milhon tons of coal raised is about twice as great as in India 
Death-rate The vital statistics for gold and mica mines m India are 
slightly less satisfactory The average death-rate on the Kolar 
the Kolar gold-field during the past six years has been 2 43 per thousand 
fields persons employed, 13*67 per million tons of ore raised, and 

3 13 for every hundred thousand pounds worth of gold re- 
covered 

Death-rate At the mica mines the death-rate from acadents, for an 
dSts average employment of 9,165 workers durmg the three years 

mica smce the mmes have come under the Indian Mines Act, has 

mines j pgj. thousand, but the results are not suflSaently 

uniform to permit of a general conclusion as to the nsk to life 
in mica-mimng, for out of a total of twenty-mne deaths for the 
whole penod of three years, sixteen occurred in Nellore 
Distnct m 1901 

Legisla- In consequence of the growth of the mming mdustry, and 
the rapidly mcreasmg employment of labour, arrangements 
were made by Government m 1894 for the preliminary inspec- 
tion of the chief mmmg areas, and as the outcome of the data 
so obtamed it was deaded m 1901 to pass an Act for the 
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regulation and inspection of mines According to the Indian 
Mmes Act VIII of 1901, all mining operations to a greater 
depth than 20 feet below the surface are liable to examination 
by a duly qualified Inspector, and provision is made for the 
appointment of local mmmg boards and committees to mquire 
into cases of accidents or dangers considered by the Inspectors 
to be the result of mismanagement Provision is also made 
in the Act for the framing of rules to regulate the duties of the 
Inspectors, to prescribe the duties of owners, agents, and 
managers, to prescnbe the qualifications of managers, to arrange 
for regular returns of statistics and plans, and to draw up the 
usual regulations for safeguarding the miners 
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CHAPTER IV 


ARTS AND MANUFACTURES 
I Introductory 

Pro|iessof THOUGH India is pre-eminently an agncultural country, the 
India as a j^vance of Other industries may be inferred from the curcum- 
turing Stance that for many years past the returns of foreign *trade 

country have shown a steady expansion in the exports of manufactured 

goods and in the imports of raw materials. In the fifteen years 
ending with March, 1904, the increase amounted to loi per cent 
under exports, and 45 per cent under imports, while the ex- 
ports of Indian raw produce mcreased by only 28 per cent , 
and the imports of foreign manufactures by only 17 per cent 
India IS thus workmg up more and more of her own raw 
materials, and is finding an expanding foreign market for her 
manufactures At the same time she requires a larger amount 
of imported raw products to feed her mills, factones, and work- 
shops 

Hand and The arts and manufactures of India are more easily separable 
JneSnes sections, correspondmg with hand-labour and steam-power, 
than are those of most countnes, for handicrafts, m spite of the 
marvellous mechanical developments of the past century, are 
still very important to the Indian people The carpenter, the 
potter, the blacksmith, the stonemason, the weaver, the dyer, 
the tailor, the shoemaker, the drug-seller, and the sweetmeat- 
maker are recognized members of most village commumties. 
The higher crafts — ^those of artistic workers in wood, day, 
stone, metals, and textiles— are carried on in special localities 
and m direct relationship to physical and administrative con- 
ditions When, for mstance, hand-labour industnes are prac- 
tised on a large scale they tend to become centralized in the 
important towns 

Steam-power manufactures are not m any way indigenous 
industnes, but have been onginated, and are controlled, by the 
supply of raw matenal and fuel, by the facilities of transport, 
and by the degree of association with European enterpnse 
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It IS impossible to enter into an elaborate dissertation, inter- The com- 
estmg as tie subject would be, on the influence of religion and 
racial charactenstics upon the crafts The caste system is pro- m Indian 
bably a less potent factor than might at first be supposed 
Castes are very rarely trade guilds in fact, an exact parallel tnres 
to the guilds of Europe can hardly be said to exist, perhaps 
never did exist, in India,^ The same caste may embrace 
several crafts, and, as a rule, Muhammadans and Hmdus 
engage in the same trade, each worlung for his own com- 
munity Sometimes they take recognizable sections of a craft 
and work separately. At other times they may be found m 
the same workshop, and Hindus now often employ Muham- 
madan craftsmen, whereas formerly the Hindus were the 
labourers and the Muhammadans the employers Takmg, 
therefore, a wider conception than that of caste or even 
crafl^ the communities concerned in the arts and manu&ctures 
of India may be grouped as follows, according as they are 
engaged m — 

(i) Rural industnes, directly associated with agnculture 
or agncultural produce. 

(a) Manufacturing and urban occupations— the textile 
industnes proper 

(3) Sylvan occupations— the collection or utilization of 
natural or wild products 

(4) Occupations connected with mmes and metaJs 

Under each of these four groups both skilled and unskilled 
labour find their place The wild products assume m India 
a greater importance than m most countries, on account of 
their aggregate value, and also because of the employment they 
afford to the poorer communities of the inhospitable tracts in 
which they are, for the most part, found 
India may be divided into five great industrial areas, which Local 
are enumerated below along with their more important com-^^^j““ 
mercial and artistic productions mdnstnes 

Bengal and Assam Commercial India-rubber, oilseeds 
and oil, lac, indigo, jute, paper, hides and skins, silk, opium, 
tobacco, tea, sugar, nee, gram, coal, iron, saltpetre, mica, pot- 
tery. Arttshc and Minor Ivory-carving, umbrella- making, 
sh^-carvmg, Dacca muslins, embroidery, mat-maJung 
Northern India (the United and Central Provmces, RSj- 
putana and Central India, the Punjab and the Frontier Pro- 

^ The nearest approach is foimd in the caste associations m some of the 
towns of Western India 
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Vince, and Kashmir) Commeraal Resin, lac, oilseeds, 
perfumery, soap and candles, cutch, myrabolams, cotton, silk, 
wool, leather, carpets and mats, wheat, dour, biscuits, opium, 
tea, sugar, beer and spmts, shisham and deodar (cedar) woods, 
barilla, borax, lead, copper, gypsum, salt, saltpetre Artistic 
and Minor Tinned ware, lac-coloured metal ware, enamels, 
gold and silver plate, damascened ware, encrusted ware, copper 
and brass ware, stone-carvmg and lapidary work, pottery, wood- 
carving, mlaid woodwork, lattice-work, painted wood and papier 
mdche, ivory-carving, leather and skin work (belts, flasks, 
&c), lac-ware, dyemg and calico-printing, tie-dyeing, cotton 
manufactures, muslms, silk manufactures, woollen goods and 
shawls, embroidery, carpets (wool and cotton), and miniature 
paintmg 

Western India (Bombay Presidency, Berar, and Baluchi- 
st^). Commercial Gums, oilseeds, cotton, wool, hides and 
skins, drugs, wheat, salt Artistic and Minor Gold and 
silver plate, wood-carving, marquetry, horn, leather and skin 
work, cotton goods, silk manufactures, embroidery 

Southern India (Madras Presidency, Hyderabad, Mysore, 
and Coorg) Commercial Oilseeds, gM and tallow, mdigo, 
cotton, coir, ivory, skins, tea, coffee, cigars, cardamoms and 
pepper, sugar, spmts, nee, sandal-wood, pearls, gold, manga- 
nese, plumbago, cement Artistic and Minor Gold and 
silver plate, encrusted ware, copper and brass ware, stone- 
carvmg, inlaid wood, sandalwood carving, ivory-carvmg and 
stammg, dyeing and hand-pamting, silk manufactures, em- 
broidery, carpets and mats (cotton and wool). 

Burma Commercial India-rubber, varnish and lacquer, 
cutch, cigars, nee, teak-wood, petroleum (kerosene and 
candles), tin, rubies Artistic and Minor Wrought iron, 
niello-ware, gold and silver plate, copper and brass mouldmg 
and ware, wood- and ivory-carvmg, lacquer ware, and glass 
mosaic 

The large number of commercial products and the poverty 
of artistic manufactures in Bengal, the small number of im- 
portant and charactenstic materials and crafts in Western 
India, and the comparative abundance of these in Southern 
India are significant features In Burma, the artistic crafts are 
more numerous, and m some respects more important, than 
the commercial products In Northern India, too, where 
external commerce is of less consequence than in the mantime 
Provinces, there may be said to be almost a superabundance 
of artistic industnes. 
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In the Indian Museum at Calcutta, economic products, with Classifica- 
the manufactures derived from them, have been arranged 

under the following classes — accotd- 

in? to 

1 Gums, Resms, Oleo-resms, Inspissated Saps, &c matenals 

11 Oilseeds, Oils, Fats, Perfiuneiy, &c 

III Dyes and Tans. 

IV Ammal (Industnal) Products 
V Fibres and Fibrous Matenals 
VI Drugs, Medicmes, Chemicals 

VII Edible substances, mcluding Narcotics 
VIII Timbers 
IX Metals and Mmerals 


Positions can readily be found for every indigenous craft and 
exotic mdustiy of India under this classification, which will 
accordmgly be adopted for the purposes of the present chapter 
Each of the following sections will deal with one of these 
classes, and with the arts and industnes denved therejfrom 


//. Industnes derived from Gums^ Resins^ Oleo-restns, 
Inspissated Saps^ &c 

The articles thrown into this class might almost be 
spoken of as denved from the vegetable kmgdomj though 
a few, mcludmg some of great importance, such as lac and 
wax, are animal products 

Little or no statistical information can be furmshed regarding Trade 
the mtemal trade m these articles, many of which are exten- 
sively used m village mdustnes all over the country, but the 
foreign transactions shown in Table I (p 253) may be regarded 
as affording some conception of their importance. 

With the exception of camphor, none of the imported goods 
shown m the table can be regarded as bemg raw matenal used 
in Indian manufactures There is a fairly large industry 
m refimng camphor, and in the assortment of the imported 
gums Fully one-third of these imports are agam exported 
It is probable, however, that the transit trade in gums, 
drugs, &c , will decline, and that the ports m the Persian 
Gulf and Red Sea from which it is denved will m the future 
consign more of theu supphes direct to Europe, instead of 
via Bombay 

The names cutch, catechu, and gambler mclude four Cutch and 
commeraal substances The resmous extract prepared by 
boiling chips of the wood of Acaaa Catechu is the pale catechu 
or haih of the sub-Himalayan tract from the wood-chips 
of A catechuoides is denved the Pegu cutch the boilmg ot 
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the npe betel-nuts of the palm Anca Catechu produces the 
areca catechu of Madras and Mysore and gambler is made 
by boilmg chips of the chmbmg stems of Uncana Gamher 
found in the Malay Archipelago, Java, and Sumatra Chemically 
these four substances are very similar, contaimng as their 
active pnnaples catechu-tanmn and catechin The finer 
quahties, such as the imported gambler and the pale catechu, 
possess a higher percentage of the latter They are regularly 
chewed along with betel-leaf m the preparation known as pan. 
The darker coloured and coarser qualities, such as the cutch 
of Pegu, are largely employed as dyes and tans, especially 
for fiishing-lmes and nets 

The production of cutch from Burma averages from 130,000 
to 150,000 cwt a year, and that from Southern India and 
Bombay about 1,500 cwt, while Bengal and the Umted 
Provinces contribute about 20,000 cwt 

Lac and The restnction of the words lac and lacquer to denote two 
closely allied yet in many respects widely dissimilar mdustnes 
is convement, even if it be not quite justifiable etymologically 
The material used in the former is the resmous extract derived 
from a hemipterous insect {Tachardta lacca)^ and the latter 
is a natural vegetable varmsh The lac industry is confined 
to India, but there are two great centres of lacquermg, Japan 
and Burma. 

Lac yields two products — a nch deep-red dye and a resm 
perhaps best known m seahng-wax The quest for a satisfac- 
tory supply of cochmeal gave to England her first direct 
knowledge of lac Hence our language derived the colour 
'lake’ from the Sansknt ldksha^ 3 & it had 'cnmson’ from 
the Greek hermes^ 'vermihon* firom the Latin mrmculus^ 
and ‘cochmeal’ from cochnella, a grain or berry In the 
Atn^-Akbari reference is made to the use of lac as a varmsh 
for woodwork Van Lmschoten, the Dutch savant whose 
travels were published in 1596, gives the first detailed descnp- 
tion of both the dye and the resm , and m the ‘ First Letter 
Book of the East India Company’ there are numerous 
references to ‘ gumlac,’ ‘ gumlacre,’ and ‘ laqua ’ So important, 
however, did the dye become, that at first it completely dwarfed 
the knowledge of the resm 

Produc- The lac msect lives on plant juice sucked up by means of 
a proboscis The larvae escape from the dead bodies of the 
females, and crawl away in search of fresh twigs Those that 
survive penehate the twigs and become permanently fixed 
there till they emerge as insects, and the resmous exudation 
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IS formed around their bodies The twigs continue to be 
encrusted until the crop is collected in May-June and 
October-November, or just before the swarming seasons 
The forest trees on which lac is reared are very numerous 
and diversified, but the best known are BuUa frmdosa {dhdk 
or fa!d 5 \ Schkichsra injuga {kusum), and Shorea rohusia {sal) 

In Sind much success has been attained by propagation on 
Acaaa arabtca {badul or kJkar)^ and in Assam a special crop 
of Cajanus tndxcus {arhar) is grown upon which to feed the 
msect It has long been believed that the well-known differ- 
ences in the quality of lac were due to the nature of the plants 
on which the insect is reared, but a more careful study seems 
likely to lead to the discovery of several species that would 
give the pale or colourless lac so much appreciated 
Twigs encrusted with lac are collected and sold to theManufac- 
dealers under the name of 'stick-lac' These are dried, 
broken up, and aushed, the wood removed, and the lac 
pounded and washed under water The washmgs, when 
boiled down and concentrated, become * lac-dye,’ and the 
washed lac is known as * seed-lac ’ According to the purpose 
for which It is required, the latter is mixed in certain pro- 
portions with yellow arsemc or with resin It may be here 
observed that the considerable imports of foreign resm (mostly 
Canadian) received by India are mamly, if not entirely, intended 
to meet the demand of the lac manufacturers The pure 
or mixed lac is now placed m long shallow bags, made of 
Amencan drill, and these by a simple contnvance are twisted 
m front of fires till the lac melts and is squeezed through the 
texture of the bags When sufficiently cooked, it is spread 
out on hot tubes until it assumes the form of large thm sheets 
These are next taken up by skilled operators who stand m 
front of the fres, and stretch the sheets till they become as 
thin as paper, formmg the ‘shellac’ of commerce Instead 
of being made into sheets, the molten lac may be dropped 
on to smooth surfaces, the result bemg ‘button lac’ A 
definite percentage of resin is an mdispensable feature of 
most lacs, as it lowers the meltmg-pomt, but beyond that 
proportion it becomes adulteration The arsenic is required 
to impart a certain opaaty and colour demanded by the trade 
‘ Garnet lac ’ is a quality very largely produced at the steam- 
power factories As its name implies, it is of a nch deep-red 
colour , no arsenic is employed m its preparation, and it is in 
demand for industries where colour is no disadvantage 
Although steam-power has been successfully apphed to 
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this industry, the hand-labour factories still hold their own 
and for some grades produce qualities hardly if at all attainable 
by machinery. Lac factones are almost confined to Bengal 
and the United Provmces During the five years ending 1903 
the average number of factones registered was 102, giving 
employment to nearly 7,000 persons 

Lac IS employed for many purposes, the most important of 
all being its use as a spint varnish, while it is also the chief 
material of sealing-wax Large quantities are used as a stiffen- 
ing material m hat-making, as an mgredientin lithographic ink, 
and as a cement In India it enters mto the agncultural, 
commeraal, artishc, manufactunng, and domestic doings of the 
people to an extent hardly appreciated by the ordinary observer 
The existence of the poorer commumties in agncultural and 
forest tracts is made more tolerable through the mcome denved 
from the collection of the crude article Village carpenters, 
Cartwrights, and turners all use lac in some form or other to 
varnish or colour their goods Silver- and copper-smiths employ 
a lac bed upon which to hammer and punch their wares, while 
coloured ornamentations are made on brass m imitation of 
enamelling and inlaying Workers in ivory colour many of 
their goods with lac, the patterns being scratched below the 
surface Lapidaries construct gnndstones of the same material, 
and employ it to cement the blade to the haft in knives and 
swords Potters, bookbinders, and makers of smoking-pipes 
all need lac as a varnish or stiffening material Jewellers load 
hollow gold and silver ornaments with it, or fix stones by its 
means The makers of the humbler personal ornaments pre- 
pare many vaneties of lac, and by its use colour pieces of tm- 
foil (tinsd) placed under glass to imitate precious stones It 
is possible that one of the very earkest udizations of lac was 
in fact this preparation of peasant jewellery. Lastly, m the 
hands of the lac-turner or toy-maker lac is of supreme im- 
portance. 

Lac turnery may be viewed as a special feature of Indian 
art, for practically every town of note has its lac-turners 
Wooden objects are coated with coloured lac while revolving 
on the lathe, and by different methods of treatment most 
varied and artistic effects are produced The chief centres of 
plain lac ornamentation are Patna, Murshidabad, and Birbhum 
in Bengal, Sylhet m Assam, SahSranpur, Agra, Lucknow, 
Fatehpur, Benares, and MirzSpur (which produce the Benares 
toys of trade) m the United Provinces ; Shahpur, Ferozepore, 
and Hoshiarpur m the Punjab , Alwar, Jodhpur, and Bikaner 
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in RSjputana^ Savant^i and Bombay city in Bombay, 

Salem, Nandyal, and Podanur m Madras , and Bangalore and 
Channapatna in Mysore Etched lac-work with floral designs 
IS also prepared throughout India, the most noteworthy centres 
of production being Bannu and Dera Ismail Khan in the 
Frontier Provmce , Pakpattan (Montgomery Distnct), Feroze- 
pore, and Hoshiarpur in the Punjab , and Jaipur and Indragarh 
m RajputSna Painted lac-ware, showmg bunches of flowers, 
groups of animals or hunting scenes, attains its highest perfection 
at Hyderabad (Sind), but this beautiful art is now steadily 
disappearing 

The first recorded exports of lac to Europe took place about Tiade 
1 790 , but the trade progressed very slowly, and m 1868-9 the 
shellac sent to Europe had reached a valuation of less than 
12 lakhs and the lac-dye of 8 lakhs Smce then the trade in 
lac-dye has gradually disappeared, while the exports of shellac 
have increased to more than 2 crores m 1903-4 The trade 
in the latter commodity is, however, subject to remarkable 
fluctuations in both amount and pnce 

The chief material used in Burmese lacquer-work is the Burmese 
oleo-resin {tAttsTj obtained from Mdanorrhoea mtata This 
is either employed m its liquid state as a varmsh, or is thickened 
by ashes or sawdust to a plastic condition and used as a 
moulding material or as a cement for mosaics It is coloured 
with lampblack, with gold or silver leaf, with vermihon, with 
oipiment, with indigo, &c , and is applied with a brush or by 
the hand direct or while revolvmg on the turning lathe It is 
used as an ordmary varnish on woodwork or utilized to render 
paper or cloth waterproof, as, for example, in the manufacture 
of the very characteristic and artistic umbrellas of Burma It 
IS also employed as a putty to fill up defects m woodwork, or 
to dose the meshes of basket-ware so as to convert articles into 
watertight dnnkmg cups and boxes The best examples of 
Burmese lacquer-ware are the Pagan basket-ware, the gold- 
lacquered boxes and baskets of Prome, and the boxes, thrones, 

&c , with moulded lacquer ornamentations, produced at Man- 
dalay In Mampur lacquer-work very similar to that of Burma is 
produced , but it is here apphed mainly to the ornamentation 
of sword scabbards and handes, leather belts and the like 
The method of imbeddmg coloured glass on the soft tkUd Burmese 
may be presumed to have led to the Burmese art of 
mosaic so extensively followed in the ornamentation of work 
pagodas In this instance thickened tktsi is employed bs 
a cement, and by this art the surfaces of walls, pillars, and 
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ceilings are often nchly covered with elaborate designs m 
coloured mirror glass. 

No particulars can be furnished regarding the magnitude 
of the Burmese lacquer trade Thttn is not m demand m 
Europe or India, although the material lends itself to many 
arts and industnes There are no exports, therefore, of the 
crude article, but ’since no Burmese household exists without 
a numerous and vaned assortment of lacquered boxes, platters, 
cups, &c, the industry is important locally There is also 
a small export of Burma lacquer-work, mainly to the Straits 
Settlements On the other hand, the imports of Chmese and 
Japanese lacquer wares into India in 1903-4 were valued at 
about i| lakhs 

Special varmshes are prepared all over India by dissolvmg 
resins in boihng oil. Several firms m Calcutta and Bombay 
regularly manufacture and sell such varmshes , but, as a rule, 
the Indian craftsmen prepare their own vamish and very often 
prefer foreign copal to any Indian resm Vamish, besides 
bemg required for woodwork generally, is m demand for 
special artistic crafts which may be regarded collectively as 
forms of gesso In Bikaner this art is used m the decoration 
of doors and the mtenor walls of houses, and has recently been 
apphed to sbn oil-fiasks {kuNns)^ in Sh^pura (Tonk) it is 
employed in the omamentaton of shields, which have been 
thought (without suffiaent evidence) to show Japanese influence , 
m Hyderabad (Deccan), m the production of fans, trays, &c. , 
and m Nosam and NandySl in the Kumool Distnct of Madras, 
m the elaboration of tables, door-panels, and plates The most 
striking difference between the gesso work of Nosam and of 
Hyderabad is the greater abundance of mterposed animals m 
the former 

Bee-culture is not an important industry m India, though it 
might easily and most advantageously be made so In con- 
sequence, the collection of honey and wax is usually one of 
the mmor forest occupations, farmed out to jungle or lull tubes 
Wax is produced on a fairly large scale m certam Districts of 
Southern India and of the Central Provmces, and to a smaller 
extent m Bombay and Bengal From the Western Him^yas, 
again, the export of wax is considerable, and wild honey and 
wax are collected m Burma. 

Beeswax is exported from India m fairly large quantities, 
but the traffic does not expand In 1876-7 the eicports were 
valued at 73 lakhs, m 1886-7 at 3*6 lakhs, m 1896-7 at 
2 8 lakhs, and in 1903-4 at 44 lakhs Wax is used locally 
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in many mdustries^ but not to the extent that might have been 
antiapated It is, for example, employed as a resistant material 
in certain processes of dyeing, it is used in mouldmg and in 
metallic castings, especially m Burma , but at the present day 
It IS rarely made into candles. 

The most artistic use of wax in India is its special apphcation Employ- 

to the dyers’ art There are three characteristic centres of this 

^ wax in 

craft In Kalahasti, m the North Arcot District of Madras, dyeing 
mythological subjects delineating scenes from the RamSyana 
and the Mahabhaiata axe produced on cotton cloth, m 
Masulipatam and elsewhere m Southern India, admirable 
chintzes have for many centunes been turned out, which are 
really hand-pamted textiles, so perfectly coloured that it is 
sometimes difficult to distinguish them from the finest em- 
broidery , m Burma, silk febncs are pnnted with wax before 
bemg dyed. In all these instances beeswax is used to 
protect portions of the fabnc from receiving the dye which is 
apphed to the exposed surfaces, and by repeated alternations 
of waxing and dyeing the most vaned and effective results are 
obtained No particulars are, however, forthcommg as to the 
extent of the traffic m these fabncs. The art may be char- 
acterized as one of the most distmctive features of the textile 
industries of Southern India, whose cbntzes are much more 
nearly related to those of the Malay Peninsula than to the 
calicoes of the rest of India. It is much to be regretted 
therefore that this beautiful craft has for some years given 
tokens of decay, owmg to the demand for cheaper printed 
goods 

III, Industries derived from Oilseeds^ Otls^ Fats^ and 
Perfumery 

The materials and mdustnes which fall under this section 
are mainly of agricultural mterest Some conception of their 
total value to India may he gathered from a study of the 
imports and exports In ipoo^-i these were collectively valued 
at II crores and in 1903-4 at 17 crores Oils maybe pnmanly 
classed as fixed and as volatile (essential), and each of these 
may be subdivided mto animal, vegetable, and mmeral. 

If the figures shown m the returns of the foreign trade of T^ade m 
India are rearranged, so as to bnng together all the items that 
belong to the animal and vegetable oils and fiits, but to exclude table ^ 
as far as possible the mmeral oils, the results shown m Table II 
(p 253) are obtained. 
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Both the imports and exports have greatly expanded dunng 
the past twenty-seven years, more espeaaJly the former The 
export trade in vegetable oilseeds is still by far the most 
important smgle item 

Industrial Dyers and leather-workers all use oil, and have done so 
from the remotest antiquity. One of the most important 
Indian uses of this article is the anomtment of the person with 
sweet oils. The use of soap as a personal detergent is to the 
mass of the people an unknown luxury Crude soap is, 
however, largely manufactured and sold to washermen and 
dyers, and latterly soap manufacture on European methods 
has been successfully mtroduced Candles also are extensively 
used by the natives of India Crude fallow dips* are pro- 
duced here and there all over the country, but the bulk of 
the candles used are imported from Europe Within the last 
few years, however, a formidable nval to this import traffic has 
arisen through the manufacture of candles m Burma from wax 
procured m the refinement of petroleum, and through the 
production of similar candles at Calcutta from imported wax 
and paraffin. In the official trade statistics the imports of 
candles are returned collectively, so that it is not possible to 
separate those made of mmeral wax from those made of animal 
or vegetable waxes 

Oilseeds There is a large export of oilseeds from India, the prmcipal 

and oils, jjgjyjg linseed, sesamum or gmgelly, rape, cotton-seed, 
castor-seed, ground-nuts, coco-nuts, and poppy seed-^tde 
chapter 1 (Agriculture) The export of these seeds instead of 
the expressed oil is injunous from an agncultural pomt of view, 
as It deprives the sod of useful manunal constituents It is 
satisfactory, therefore, to note that the local production of oil 
from these seeds is making progress In 1903 the number of 
the more important oil mills was mnety-mne, giving employ- 
ment to about 4,600 persons The suburbs of Calcutta are 
crowded with pnvate castor-od nulls. 

lUumi- The growmg popularity of kerosene and other mineral ods 

natmg oil ^mst have curtailed the cultivation and manufacture of many 
of the minor ods, more especially those formerly grown for 
illumination and lubncation Thirty years ago European 
residents m India, and the wealthier natives, employed either 
castor or coco-nut od for house lUummatioa The introduction 
of refined kerosene from Amenca drove these completely out 
of use within a remarkably short time The import of a less 
pure but cheaper Russian od, with which Burma od is now 
competing, and the supply of dieap German lamps suitable 
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for the consumption of kerosene, have caused a stiU greater 
displacement of vegetable illuminating oils Kerosene has, in 
tact, effected a revolution m the domestic economy of the 
people of India 

In the production of the fabncs that bear the name ofWax-doth, 
* wax-cloth' the natives of India show a knowledge of 
drymg property of oiL The oil of CartJmms (safflower) is hnokum 
boiled for many hours, and then suddenly thrown into cold 
water, thereby produang a substance called roghan This^ 
when mixed with mmeral pigments, forms a thick resmous and 
sticky pamt, which sets and renders the fabncs coated with it 
waterproof For this reason, roghan is largely used to preserve 
leather water-buckets The coloured roghan used m the pro- 
duction of wax-cloth is smeared m a somewhat artistic fashion 
on cloth, and dnes and sets rapidly Wax-cloths are prepared 
by Afildls in Peshawar and other towns m Northern India. 

The craft is met with m other parts, and the oil employed is 
often denved from Imseed or even castor 5 but the industry is 
invariably practised by Muhammadan descendants of ongmal 
Pathan settlers in the plams This small and unimportant 
mdustry is the only example m India akm to the wax-cloth 
and linoleum mdustnes of Europe, although the Bengal ]ute 
mills specially prepare the cloth required in these India 
imports a considerable amount of wax-cloth and hnoleum In 
1876-7 the imports were valued at only Rs. 18,000, but by 
1903-4 they had risen to 4*2 lakhs There would thus seem 
ample room for the estabhshment m India of oil-doth, Imoleum, 
and waterproof sheetmg factones 

The trafflc m animal oils, fats, butter, gld^ lard, and tallow; Ght, lord, 
&C., IS ertensive and continuously expandmg In 1876-7 the 
exports under these heads were valued at 7^ lakhs and mtaUow 
1 903-4 at 25^ lakhs There is also a large import trade, which 
amounted to 4J lakhs m 1876-7 and to 14 lakhs m 1903-4. 

The most important single item under exports is ghi (clanfied 
butter), and under imports, animal oils and tallow 

Essential oils, perfumery, &c , vary as to chemical nature Essential 
and mdustnal purpose The classification is convement rather ods and 
than logical, as separation between perfumes, cosmetics, and ^ 
condiments is often extremely difficult The imports of these 
articles (6| lakhs m 1903-4) axe of fax less consequence than 
the exports (20 7 lakhs). The exports of seeds contajmng 
essential oils have been steadily increasing for some years 
in 1876-7 they amounted to Rs 29,000 and m 1903-4 to 12 3 
lakhs 
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Perfumery, one of the most ancient and honourable of 
Indian crafts, attains its greatest importance m Northern 
India Jaunpur, Kanauj, and Ghaapur may be described as 
the chief manufacturing locahties, Ddhi, Amntsar, and Lahore 
as the distributing centres , and Bombay as the emporium of 
foreign transactions The followmg are some of the more 
important ingredients m Indian perfumery — lemon and gera- 
nium grass oils, spikenard, rose leaves, kui^ musk, galangai^ 
Himalayan dhup^ patchouli^ ylang-y/ang^ and keora The use 
of sandalwood oil as the basis of many products is repellent to 
some European tastes. 

Indian pamtng may be broadly divided into three distmct 
styles— the Buddhist, exemplified by the wall-frescoes m the 
caves of Ajanta, the Muhammadan style, as shown by the 
book illustrations and portraits of the Mughal artists, which 
their successors carry on to this day , and the modem style of 
oil and water-colour pamtmg as practised m the Schools of 
Art The first mentioned is decorative rather than pictorial, 
and the earhest true pictures of which we have any record are 
the productions, under Persian influence, of the old Mughal 
artists, who apparently worked under considerable difficulty 
owing to the well-known Muhammadan objection to the 
dehneation of natural forms Probably the earliest encourage- 
ment they received was firom the broad-minded Akbar The 
works of the present day differ little m style from those of the 
past I and to the casual observer the want of atmosphere, the 
total disregard of all rules of perspective, and the general 
stiffness of the composition condemn them absolutely. Closer 
study, however, brmgs to hght the artist’s capabihties for 
portraiture, combmed with a sense of colour-harmony and 
a grasp of decorative effect The process of pamtmg by which 
these works are executed is known as ‘ body-colour,’ that is 
water-colour mixed with white, which gives them a sohdity or 
‘body’; and the paper used is an ordinary and often thm 
country-made material. From this style of picture-pamting 
grew the art of mimature-pamtmg, which is earned to a con- 
siderable degree of excellence at Delhi These mmiature- 
paintmgs are usually executed on ivory by means of the ‘ body- 
colour’ mentioned above, and generally depict histoncal scenes, 
buildings, and portraits. The colours now used are nearly all 
obtained from Europe, except the gold and white, which are 
made locally 

The art desenbed above is indigenous to India, but an 
exotic form has of late years become prominent. Tbs is the 



iv] ARTS AND MANUFACTURES i8i 

oil and water-colour painting now produced in no small 
quantity by the students and teachers of the Schools of Art. 
Some of the work of this class displayed at the Delhi Ex- 
hibition of 1903 was remarkably good, but m most of it 
the drawing was defective and tiie technique and colounng 
were crude 


IV. Indiistnes connected with Dyes and Tans 

The jomt treatment of dyes with tans is in many respects Scope of 
both natural and saentific Several tannmg materials also 
colour skms and leather, and many tmctonal reagents are used 
by both dyers and tanners But a difficulty arises from the 
circumstance that hair and wool are animal products that 
cannot theoretically be separated from horn, feathers^ and 
other such substances It follows that skms and leather, as 
also ivory, tortoise-shdl, and the like, have either to be placed 
under fibrous materials, or else must be grouped by themselves, 
as a transitional senes between the products employed m their 
elaboration (gums, varnishes, oils, tans, and dyes) and the 
textiles proper. It is proposed to adopt the latter course, 
and the discussion of leather and leather manufactures will 
accordmgly be reserved for the succeeding section It may 
further be observed that two of the dyemg and tanning 
materials, cutch and gambler, have already been dealt with 
in section u 

While the record of most departments of Indian commerce Declme of 
and mdustry is one of contmuous prospenty, the history of 
dyemg is one of decline The mfluence of the modem mmeral u^usby 
dyes (more especially anilme and alizarine) has been more 
destmctve to the tmctonal and textile mdustnes of India than 
is commonly supposed. These cheap colours have mjured the 
artistic feelmgs of the people and demoralized many of the 
indigenous crafts The dehcacy and harmony of colour which 
fonnerly characterized Indian fabncs have given place to 
brilliant, if not gaudy and discordant, tmts, while the reputa- 
tion of these fabncs for durability of colour has at the same 
time been undermmed. On the other hand, it has been main- 
tamed that the advances of modem tmctonal saence have, in 
their ultimate issues, been m reality more constructive than 
destructive. This much at all events has to be accepted as 
a fact, that considerably more than half the colour results 
attained at the present day m India are due to anilme or 
ahzanne On the whole, the matenals used by the dyers are 
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not so much at fault as the change in the taste of the people^ 
who have grown tired of pale, delicate colours, and have turned 
to the opposite eictreme for something new But when this 
craving for glaring colours has passed away, the Indian dyers 
are no more hkely to revert to the old rejected vegetable dyes 
than the dyers of Europe have found it necessary to call for 
the production of the woad of their forefathers. The majority 
of the Indian vegetable dyes are fleetmg, especially the yellows 
and greens, and all are relatively expensive and troublesome 
One of the most pressing modem dangers hes m the fact that 
there are good and bad quahties of anihne and alizanne, and 
that their cheapness promotes the use of the infenor hnds 
A still greater danger exists in the dyed textiles that are yearly 
pounng into India from foreign countnes These have given 
the Indian craftsmen models m vulganty that may take a 
century or more to efface 

Trade* An inspection of the official returns of foreign trade in dyes 
and tans, abstracted in Table III (p 254), reveals some striking 
facts The total imports were, m 1903-4, valued at 98 lakhs, 
or more than seven times as much as those of 1876-7, while 
the exports were valued at 176 lakhs or about one-half of 
those of 1876-7 This very senous loss to Indian commerce 
and agnculture may be said to represent the complete destruc- 
tion of the saffiower, the and the lac-dye industnes, and 
the senous decline that has taken place in that of indigo. 
The falling off m the exports of indigo has been contmuous 
and rapid The transactions of 1902-3 were, for example, 
27 per cent less in quantity, and 35 per cent less in value, 
than those of the preceding year, while in the five years 
ending with 1902-3 the acreage devoted to mdigo had been 
curtailed by about one half In vivid contrast with these 
losses, It may be stated that in 1903-4 the imports of aniline 
and cheap alizanne dyes were valued at 82 7 lakhs, while in 
1876-7 they had been only about one-sixteenth of this figure 
It may be added that the imports into India of coloured, 
pnnted, and dyed cotton goods constitute a large and pros- 
perous trade. In 1876-7 these imports were valued at 2 8 
crores, and in 1903-4 at 8 crores, and they may thus be 
regarded as successfully contesting the markets held for many 
centunes by the village rangrez or dyer and the chfAfigar or 
calico-pnnter 

Indigo Indigo has been fully dealt with in chapter 1 (Agriculture), 
and it will sufiSce to say here that, in addition to the now 
dechmng production of the dye itself, there was formerly 
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a large export of indigo-dyed goods from India The only 
survival of this is the export of blue cloth from Pondicherry 
to French Indo-China, a survival due apparently to France’s 
protectionist enactments in favour of her colonies. 

The safflower or kusum {Carthamus itnctmus) is largely Safflower, 
cultivated in India It affords an oil-yielding seed as well as a 
dye, and not long ago the dye was an important article of export 
from Bengal Thus its exports stood at 13,000 cwt, valued 
at 7^ lakhs, in 1873-4, but had dedmed to 4,300 cwt, valued 
at Rs 67,500, in 1903-4 While, so far as the external trade 
is concerned, safflower has sunk to absolute insignificance, it 
still holds an honoured position among the dyes used by the 
people of India It affords a rich dehcate shade of rose-pink, 

IS cheap, easy of application, and fades readily— aU qualifica- 
tions that commend the aniline dyes for the temporary 
purposes so much in vogue with the people m India . hence 
safflower has been able to hold its own more effectually than 
has been the case with many other dye-stuffs The value of 
the oilseed obtained has, no doubt, helped to preserve this 
crop in the unequal contest with mineral dyes 
The traffic in turmenc or haldt (Curcuma iongd) has been Turmeric, 
less affected by modem chemical discoveries dian that m 
other Indian dye-stuffs This is doubtless due very largely 
to the circumstance that turmenc is perhaps more valuable 
as a condiment than as a dye The exports have fluctuated 
considerably, but were practically as high in 1902-3 as they 
were thirty years ago. In 1903-4, however, there was a large 
decrease, the exports of that year bemg 68,000 cwt , valued 
at 4^ lakhs, against 126,000 cwt, valued at 10 lakhs, m 1902-3 
There are two vaneties of turmenc, one givmg a hard rhizome 
nch m dye, and the other a soft aromatic edible root-stock 
The consumption of turmenc as an article of food in India 
must be very great No returns are available as to the area 
devoted to the crop, but it is possible ' that it is at least 
100,000 acres Madras shows much^he largest production, 
followed by Bengal and next by Bombay, while the United 
Provinces head the list of the importing Provinces 
The dl plant {Monnda tmciorid) was formerly extensively AU 
cultivated m lUjputana, Central India, Berar and the Central 
Provmces, and m the Umted Provmces It was first 
saentifically descnbed in 1794 from specimens seen under 
cultivation m MSlwa. At the present day its cultivation is 
practically confined to one or two localities m the Central 
Provinces, and there are probably not twenty acres under the 
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crop An allied speaes (AT angushfolm) is still cultivated 
in Eastern Bengal, Assam, and Burma, but to a very small 
extent cultivation was exceedingly profitable, and the 
loss of the mdustry caused much suffering for many years 
The dye gave the rich deep Indian red so charactenstc of 
the dyed textiles of the great central table-land of India, but 
it has been completely dnven from the market by special 
preparations of alizarme 

^c-dye In 1869-70 the exports of lac-dye {TacMrdm lacca) to 
foreign countnes stood at about 21,000 cwt, valued at 
9 J lakhs, but from that year they steadily dechned, and there 
has been practically no export since 1896 Not many years 
ago lac-dye might have been said to represent the profit of 
the lac factory, at the present day the manufacturer's greatest 
difficulty is to discover a convement way of gettmg nd of this 
now useless by-product 

Myrabo- The fruits of Temtmlta Chebula^ T delertca, and Phyllanthm 

lams Embhca are collectively designated myrabolams The most 
important of the three is the chebulic or black myrabolam 
There are various grades of this fruit known in commerce, 
depending upon the age at which it is collected, and the 
method of drying adopted. The long oval-pointed and 
greenish-yellow quality (an unnpe fruit) is the best, and is 
often known as the Jubbulpore myrabolam The fully ripe, 
round, soft, and spongy fruit is next to useless The bulk 
of the exports are from the forests of the Central Provmces 
and Bombay. 

The traffic in these fruits seems to be m a fiourishmg 
condition, givmg employment to a large number of forest 
tnbes to whom the trade is of importance In 1876-7 the 
exports to foreign countnes were 361,000 cwt, valued at 13^ 
lakhs of rupees, while in 1903-4 they had risen to 1,230,000 cwt , 
valued at 42 lakhs Next to indigo, the trade m myrabolams 
IS now the most important single item among the transactions 
in dyes and tans. 

Dyeing Of the crafts of India none are so universally and frequently 
employed as those of the rangrez or dyer, and the chJdptgor or 

^work cahco-pnnten Cotton is the common dress of the people, 
and, outside Bengal, bnlliant colours are popular Almost 
every race and caste has its favourite costume, colour, or 
method of attire, while festive seasons and ceremonials are 
marked by the use of distinctive colours m dress. And smce 
the poor possess a limited number of garments, the desire 
for tinctorial changes can only be satisfied by the repeated 
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bleaching and dyeing of the same fabnc To this circumstance 
may possibly be attributed the fact that the majonty of the In- 
dian dyes are fugitive, no effort havmg been made to discover 
the mordants by ivhich they might be fixed To the desire 
for many changes m colour is doubtless also due the modem 
popularity of anihne and alizarine dyes They are cheap, easy 
of apphcation, fade readily, and can be apphed time after time 
without mjury to the doth 

A companson of the rule of thumb methods that pervade 
the dyeing crafts of India with the exact systems pursued 
m Europe leaves no room for doubt that in every directon 
the native dyer is far behmd his Western rival. The ignorance 
that exists in India regarding mordants would alone place the 
Eastern craftsman at a disadvantage which no hereditary skill, 
however admirable, could redeem It is no matter for surprise, 
therefore, that departures from the ancient methods and 
conditions of the dyer’s art have been found unavoidable m 
response to modem demands. 

The growth of cotton and other steam-power weavmg has 
accordmgly, within recent years, given birth to large dye-works 
on European methods Most cotton, wool, and silk factones 
have dye-works of their own (usually in charge of skilled 
operatives and scientific experts), and separate dye-works have 
been started in large towns to dye the yam and piece-goods of 
the mmor manufactures of the hand-loom workers These 
axe usually, however, of a small and primitive character 
There are as yet no factones for the preparation of mmeral or 
other special dye-stuffs, except mdigo 

The indigenous tmctonal industnes may be classified as 
follows — (fl) Dyemg and Cahco-prmtmg {d) Tie-dyeing 
(c) Pamtmg and Waxing {d) Tinsd-prmting 

The use of wax as a resistant in certam dyemg processes Plain 
has already been discussed in section 11 , the present remarks 
will therefore be confined to an effort to convey as bnefly as 
possible some conception of the remaming branches of plam 
dyemg This industry is practised all over India Few 
features of Indian life are m fact so striking as the sudden 
transition observable in the dresses of the people from the 
sombre tints of Bengal to the bnlliant colours of Northern and 
Western India Every Provmce, mdeed very nearly every 
large town or centre of enterpnse, has somethmg pecuhar 
and characteristic m its dyes or methods of dyemg, or m the 
designs employed by its calico-pnnters In the Punjab, as in 
Kashmir, the most stnbng feature is the skill attamed in 
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dyeing the floss silk used m phulkdn embroidery into deep 
nch shades of old gold, magenta, and purple The Central 
Provinces reveal the nch dark red of the dl dye RSjputana 
and Central India show the charming art of dyeing the 
thmnest muslin or net with a different colour on each surface 
This art is practised in Alwar and Kotah, and to some extent 
at Yeola and NSsik. In Madras the chay root took the place 
of the dl dye, and gave the splendid nch deep reds once so 
famous m the silk handkerchiefs of that Presidency 
Calico- So very different are the styles of cahco-pnnting met with 
^tmg jn India, that a promiscuous assortment may be arranged 
wooden almost unerring certainty under the names of the towns 

blocks where they were produced In Bengal this art is practised in 
one town only, Hajipur near Patna In the United Provmces, 
Lucknow, Kanauj, Farrukhabad, Jahangirabad (Bulandshahr 
Distnct) and Jafarganj (near Fatehpur) have each well-marked 
styles of their own , but collectively their most characteristic 
feature is the production of minute and elaborate designs on 
a white or pale-coloured field these correspond very closely 
with the pnnts of Europe In the Punjab, KamSlia, Sultanpur, 
Lahore, Amntsar, and Gurdaspur are famous, and the Punjab 
senes is collectively as distinct from that of the Umted 
Provmces as it is possible to imagine So also, though of 
a still higher artistic order, is the senes representative of 
RajputSna and Central India, which embraces the calicoes 
of Ajmer, Sanganer, Jaipur, Jodhpur, Udaipur, Kotah, and 
Ujjam Almost classical m design and m vivid floral con- 
ventionahsm, these products are supenor m techmque to the 
calicoes of the rest of India They are generally pr^uced on 
fine white cotton with the patterns printed through Western 
India has several noted centres, such as AhmadabSd, Baroda, 
Broach, Kaira, and Surat m Gujarat, Bombay city, and 
Khandesh, Dharwar, and Nasik m the Maratha country Here 
fuller’s earth, castor-oil, beeswax, and gum are often used as 
resistants After bemg pnnted with a preparation of one or 
more of these substances, the fabnc is dyed for the ground 
colour, very often by means of a brush, and m separate bands 
or panels In Smd, as m the Punjab, preference is given to 
faded or dull shades, mostly in lemon-y^ow, green, bnck-red, 
or orange But nothing could be more distinctive than the 
calicoes and chmtzes produced in the Madras Presidency, The 
designs there used are more highly coloured, and more boldly 
conceived than m any other part of India 
Tie-dyeing The once famous Bandana handkerchiefs are perhaps the 
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best-known example of the art of tie-dyeing The process is 
simple m theory, but so labonous in practice that it could 
only have been mvented or pursued in a country where 
human labour was valued at an abnormally low figure Portions 
of a fabnc are tied up by thread and soaked m some resistant 
material m elaboration of the design It is then dyed, its 
lightest colour and the threads are unwound, or further points 
are tied up, and the fabnc once more dyed This is repeated 
until the design has been completed, when the threads are all 
unwound and points of various shades are revealed, usually 
on a dark-brown or black ground This art is practised 
throughout Rajputana, Central India, and Gujarat It is 
occasionally seen m BerSr and Madras, and m the Meerut and 
Muttra Districts of the United Provinces 

Maskru is a name given to a textile (usually of Mashru 
cotton and silk, but sometunes purely of either material) 
m which bundles of the warp are transversely tied at fixed 
mtervals before being dyed The term maskru means 
* permitted,* and has reference to the prohibition of the use 
of fine silk by Muhammadans, save m the form of narrow 
borders, or m war When the textile is woven a wavy pattern 
is produced, known as khanjan Maskrus are woven all 
over the Umted Provinces (more especially at Benares, 
Azamgarh, and Jalaun), here and there in the Punjab, and 
occasionally also m Bombay Patola is the name given 
to a process of tie-dyemg applied to silk, m which bundles 
of the warp and weft are multi-coloured, and are so arranged 
that each colour appears on being woven at the exact place 
where required m the elaboration of the pattern The 
beautiful wedding saris of the people of GujarSt are made 
of patola silk 

In many of the high-dass cahcoes of Southern India block- Pamtiug 
pnntmg tices a subordinate place, and brush-colounng, with 
wax as a resistant, becomes the chief method. The beautiful ctJicoes. 
chintzes or palampores thus produced have already been bnefiy 
refened to These products were first generally known to 
Europeans in connexion with Cahcut (hence our word ‘cahco*), 
but their most famous centre was Masuhpatam The domi- 
nant ideas which have separated this art mto two widely differ- 
ent forms are denved from the mam uses to which the pedant- 
pores were put — as idol canopies by the Hmdus, and as prayer 
carpets by Muhammadans In the former style the design is 
mythological, portraymg scenes from the RSLmayana or the 
MahSbhirata The most important centres for the production 
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of Hindu canopies are Masulipatam, Kalahasti in North 
Arcot Distnct, Salem, Madura, and Palakollu (Kistna Distnct) 
In other towns palampores are made for domestic rather than 
religious pmposes, and these usually show sporting and rural 
scenes, and are largely block-painted 
In the prayer carpets, curtains, and handkerchiefs of Masu- 
hpatam, produced under Muhammadan mduence, the pattern 
is usually the Persian tree of life, with birds restmg on its 
boughs and ammals reclimng below it, and is set out ih a deep 
red-brown with a profusion of blue 
Throughout a large part of Southern India handkerchiefs 
were formerly produced on a large scale for export, but this 
trade has now greatly dwindled. The patterns of these, which 
showed on both surfaces, were in dark red with designs m blue, 
the outhnes bemg picked out m white Coimbatore is still 
noted for its^beautiful hand-pamted curtains, sheets, and hand- 
kerchiefs, the prevailing colour of which is light red with a 
small admixture of green and dark red The designs are floral, 
with birds and animals mtermnfed 

Tinsel- In tmsel-prmtng an adhesive substance is applied to the 
printing doth and subsequently dusted with colounng materials or gold 
and silver leaf Special varieties of this art are prepared here 
and there all over India, but those of Lahore, Jaipur, Sanganer, 
Ahmadab^ Nasik, and the Godlvan Distnct of Madras are 
the best 

V, Industrial Products derived from the Animal 
Kingdom 


The animal products now to be discussed form an inter- 
mediate senes between the articles employed mainly m elabora- 
tion of certain industrial results (gums, oils, dyes, &c ) and 
those which constitute the actual matenal of the mdustnes, 
such as fibres, timbers, and metals By far the most important 
product of this class is leather, more details regarding which 
will be found below The traffic in hides and skins is m fact 
one of the staples of Indian export, and during the five years 
endmg with 1903-4 the average value was about £6,000,000 
The undressed sjans of full-grown bovine ammals are usually 
called ^ hides,’ while those of calves, sheep, and goats are known 
as ‘shns.’ A very considerable number of indigenous and 
foreign mdustnes specially depend on the supphes of the 
animal substances falling under this section. The foreign 
transactions of 1903-4 are shown in Table IV (p 254) The 
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exports have increased m a very much higher ratio than the 
imports, a circumstance that would appear, in some measure 
at least, to be due to the improvements effected m local 
manufacture 

It is probable that the local manufactures in skins and Hides, 
leather m India are fully as valuable as the foreign transac- 
tions in these commodities In 1876-7 the value of the im- andm^u- 
ports and exports was about three crores of rupees, and m 
1903-4 nearly ten crores Dunng the famine years 1899-1900 
and 1 900-1, when the supply of hides was largely increased by 
the death of cattle, the conditions of the trade (due to some 
extent to the war in South Africa) created an exceptionally 
brisk demand Prices were thus maintained, in spite of the 
fact that 32,000,000 hides were exported in the two years 

The curing, and to a smaller extent the tanning, of skins is 
practically confined to Southern India, and the exports are 
conveyed mainly to the Umted States From Bengal skins 
are exported m the salted condition But within the last few 
years it has been observed that, while the export traffic in 
dressed goods has slightly decreased, the demand for Bengal 
raw skins has increased considerably This is presumed to be 
in consequence of the cheapet and more effiaent methods of 
tanning now practised in the Umted States 

In 1893 '^®re forty-four large tannenes in India which Tannenes 

gave employment to 3,804 persons, while m 1903 there were 
forty-three tannenes with 7,900 employes Of these tannenes, 
thirty-seven were m the Madras Presidency, and were con- 
cerned very largely m the dressing and tanning of the skins 
above mentioned The tannenes of Northern India, especially 
those at Cawnpore, produce leather, and are, moreover, very 
largely engaged in the saddlery, boot and shoe, and leather 
trunk trades They also supply a proportion of the leather 
that is used by the village saddlers and shoemakers. AH over 
India skms are roughly tazmed by certam classes, and it is no 
uncommon sight to ffiid the skin of an animal filled with tan- 
rung material hanging from the bough of a tree until the desired 
change has been accomplished In other instances crude vats 
containing but one or two skins are to be seen near leather- 
workers* houses 

India possesses an extensive senes of very excellent tannmg 
materials, such as acacia pods and bark, cutch, Indian sumach, 
tanner’s cassia, mangroves, myrabolams, and others. With 
these and similar matenals, and by various methods and con- 
trivances, hides and skins are extensively cured, tanned, and 
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cunied, and the leather is worked up m response to an im- 
mense and purely local demand Attempts are now being 
made in the Madras Presidency to mtroduce chrome tanning. 

The imports of boots and shoes have for some years been 
increasing rapidly In 1886-7 supply was valued at 11 3 
lakhs, and in 1903-4 at 27 9 lakhs Local manufactures are, 
however, still more important Every village and town has its 
shoemakers , in the cities whole streets are occupied by them, 
and one of the most strikmg features of the trade in some 
places is the large number of Chinamen engaged m it. Native 
shoes are often elaborately embroidered, and even jewelled 
The places most famed for artistic shoes and leather work 
generally are — Cuttack, Patna, and SSran (Bengal), ESmpur, 
Lucknow, Agra, Jhansi, and Saharanpur (United Provinces), 
RiLwalpmdi, Dera Ghazi KhSn, and Hoshiarpur (Punjab), 
Peshawar and Kohat (Frontier Province), Chanda (Central 
Provinces), Jaipur and Bikaner (Rajputana), Surat, Ahma- 
dabad, Poona, RatnSgin, and Hyderabad (Bombay), and 
Raichur, Salem, Tnchmopoly, Madras, and Mysore (Southern 
India) These are the chief centres of the native trade, but, 
as already said, Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade m boots of European 
style, shoes, saddlery, mihtary equipments, trunks, &c Lasdy, 
It may be added that for the past ten years or so India has 
begun to export boots and shoes In 1898-9 this traffic was 
valued at 3^ lakhs, and m 1903-4 at 6 lakhs These exports 
go from Calcutta and Bombay, and are consigned mainly to 
Natal, Cape Colony, Mauntius, and Egypt 
The sword-slings and belts of Peshawar, Bannu, KohSt, 
the Derajat, and Quetta are often beautiful and richly embroi- 
dered The powder-flasks, bullet-cases, and pouches attached 
to them also frequently exhibit fine work Artistic water- 
bottles are made in Madras, and Lahore, Sirsa, and HissSr 
produce leather bowls for kuMas Pen-cases, cigar-boxes, and 
dressing-cases are produced in Nepal, in Hoshi^ur Distnct, 
and at Bilaspur. The socks (buskins), trousers, and coats 
made at KSngra and HoshiSrpur from deer-skm {sdmbar) are 
famous all over the Punjab Afghan posfins (coats of sheep- 
skin with the wool turned inwards) are richly embroidered 
Bannu busbns, m soft red leather, are also well-known 
The Cawnpore saddlery, which is famous all over India, is 
quite plain, but ornamental saddlery and camel trappings are 
produced in Jaipur (Khen), Bikaner,. Kathiawar (Kundla), and 
IndorC, and at ^flian in Bengal The embroidered mwhar 
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leather sheets of Hyderabad (Sind) have bold and effective 
designs Gorakhpur also produces embroidered sambar work 
in the form of saddle-cloths and table-covers, and the embroi- 
dered leather of Chanda (Central Provinces) is the last relic 
of the former prosperity of that town 

At Nosam, in the Kurnool District of Madras, leather mats 
are quaintly painted, and in many parts of Rajputana and 
Bombay leather is admirably stamped and engraved in book- 
binding The most noted centres of this art are Alwar and 
Ahmadabad The carving of rhinoceros hide shields is an old 
but decaying industry m Gujarat In former days these shields 
were used by Arab mercenaries , they are now made only as 
ornaments, chiefly for Europeans The hides are imported from 
East Africa In some cases, instead of being carved, the hide 
IS so cured as to become almost transparent and of a pale 
amber colour 

India is very largely dependent on foreign countnes for its Ivory 
supplies of ivory African ivory is closer in gram, and not so 
liable to turn yellow, or to warp and split, as the Indian 
‘Green’ ivory is much better than ‘dead’ the latter term 
denotes ivory found on the ground, or stored so long that it 
has lost all its gelatine and become bnttle and non-elastic 
All the finer and more expensive ivory-carvmgs are, as a rule, 
done on the best African ivory , and even in inlaying, the hair- 
Imes are invanably in the bluish white African article, the 
larger patches being in the dull chalky Indian quality It is 
a curious fact that the armounes of the Indian pnnces contain 
a large number of daggers, the hafts of which are made of fossil 
walras ivones Some of these weapons have histones that 
carry them back for centunes, and the traffic m conveymg 
these special forms of ivory from Siberia, or even from Green- 
land, to India, mostly by tedious land routes, must have existed 
long antenor to the present channels of commerce 

Five localities are specially noted for their artistic ivones Ivoiy- 
namely, Delhi, MurshidabSd, Mysore, Travancore, and Moul- 
mem. The ivory-carvmg now produced at Delhi is modem, 
and mainly Hindu in character , the articles produced are richly 
designed and carefully finished— caskets, glove-boxes, table 
ornaments (miniature elephants, camels, horses, carts, dec), 
paper-cutters, card-cases, whist-markers, chessmen and the 
like The Bengal ivory-workers, like those of Delhi, produce 
a large variety of httle ornaments (models of elephants, bullock 
carts, processions, &c ) for the European market The ivory 
carvings of Mysore and Travancore must, however, receive the 
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foremost position in India, and their decorative designs are 
drawn from the early Chalukyan and Jam traditions rather 
than from the Dravidian and Indo-Aryan schools Burmese 
ivory-carving seems to have been derived from India The 
articles chi^y produced are dagger and dah handles, picture- 
frames, paper-cutters, stands for silver bowls^ chessmen, chairs, 
and images of Buddha 

Ivory-carving is, as a rule, hereditary, but there is no special 
caste identified with the craft At some parts of the country 
the carvers are carpenters, or silversmiths, while m places they 
are Muhammadans At Murshidabad the mdustry, though 
ongmated by Muhammadans, is to-day m the hands of 
Hmdus 

Ivory-turnmg, which is less artistic than ivory-carving, is 
even more widespread in fact, most towns have a few workers 
of this class who make small articles such as bangles, chess- 
men, antimony boxes, and idols The best speamens of ivory- 
turmng are produced m Agra, Alwar, Bikaner, Jodhpur (more 
especially Pali), Amritsar, Ludhiana, PatiSla, Tippera, Tirupati, 
and the Godavan Distnct of Madras With the Sikh the use 
of a comb is almost a religious observance, and m Amntsar 
and other towns of the Pimjab ivory combs of great beauty 
are to be had Occasionally large sums are expended on 
speaal chairs, howdahs, and thrones veneered wi& ivory, as 
also m the purchase of rugs and fans woven out of threads cut 
from the tusk. 

In several parts of India wood is mlaid with ivory, but three 
locahties are especially noted for the superiority of their work 
namely, Mysore, HoshiUrpur m the Punjab, and Monghyr m 
Bengal The Mysore work, where the surface of the ivory 
is ornamented with black designs, is of special excellence 
Bone IS sometimes used as an infenor substitute for ivory m 
mlaymg, 

The term * Bombay Boxes ^ has become a trade name for 
sandalwood boxes veneered with nbbons, which are built up 
of stnps of ivory and coloured woods and tin, glued together 
lengthwise m elaboration of some design and ^en cut trans- 
versely to form the nbbons This is a form of marquetry and 
IS called sadtlt It is largely practised by the Hmdu and 
Parsi cabmet-makers of Bombay aty, Surat, Baroda, and 
AhmadSbSd. Sometimes, in place of saddle the boxes have 
carved sandalwood or carved black-wood panels In Southern 
India, and mainly m the town of Vizagapatam, a somewhat 
similar industry exists, m which the outside of sandalwood 
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boxes, book-radcSj &c., are veneered with thm layers of horn, 
tortoise-shell, or ivory, the ivory being often coloured with lac 
or cut by the fret-saw until it is as fine as lace The ivory is, 
moreover, frequently overlaid on veneers of tortoise-shell or 
horn. In the Kotah State boxes and powder-flasks are veneered 
with horn, ivory, and mother-of-pearl set in lac Ivory mats, 
made up of stnps of such fine texture that the ivory is hterally 
woven, are cunosities produced at Tippera, Dacca, Bhaiatpur, 
and elsewhere 

Miniature pamting, which has attained a high proficiency in Mimatare 
Northern India, is almost mvariably practised on slabs of ivory, P^tmg 
so that it becomes one of the arts dependent on ivory ^ 

Articles made from buffalo horn are largely produced, but Hom 
are not, generally speaking, of much artistic value The cbef 
centres of the trade are Cuttack, Monghyr, Satkhira (KhulnS 
Distnct), Hooghly, and Serampore in Bengal, where combs, 
brooches, necklaces, bangles, and the like are made Sibsagar 
m Assam turns out salad spoons with quamt elephant handles , 
and the Jaipur bows, ornamented in diaper pattern, deserve 
notice The BSjkot combs, Baroda spoons, and Ellthiawar 
knife handles, and the Surat and AhmadabSd boxes veneered 
with horn, are all well-known In Mysore umbrella handles, 
powder-boxes, and buttons are made of buffalo horn, and are 
often nchly mlaM with ivory and copper Madura produces 
excellent horn-carvmgs of animals In Ratnagm and Ss;vant- 
v^ (Bombay) bison hom is made mto highly artistic table 
ornaments 

Brush-makmg, while not by any means developed to the full Bnsdes 
extent possible, still exists m India. Withm the past ten years 
the exports of bristles and other brush-makmg fibres have 
greatly expanded, and in 1903-4 were valued at 2o| lakhs 
The export trade in feathers is dechmng, owing to the pro- Feathers, 
hibihon issued m 1902 In 1886-7 traffic was valued 
at 5| lakhs, and m 1903-4 at only Rs 5,100. Peacock 
feathers are largely used m India, the chief centres of their 
artistic utilization bemg Benares, Nepal, Jhansi, Aurangabad, 
Savantvadi (Bombay), and Mysore They are generally made 
into fens and fly-flappers Formerly they were extensively 
employed m the manufacture of braids and tnmmmgs exported 
to Europe for the ornamentation of ladies’ dresses 

The traffic m coral consists mainly of the real article pro- Coral, 
cured from Italy Bengal receives the largest amount, but 
the trade is subject to extreme fluctuations, and depends 
very largely on the demand of the great tradmg and bankmg 
kVOL III 0 
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communities of the Hindus, who chiefly mdulge m necklaces 
of this matenal. 

Pearl and chunk fishenes are important m the extreme south 
of India and to some extent m Burma also The supply from 
these does not completely meet India’s demands, and from 
3 to 4 lakhs* worth are annually imported from Africa mto 
Bombay and Bengal The conch shell is cut into bracelets, 
armlets, charms, table-napkin rmgs, brooches, and the like 
In Eastern Bengal, and more especially in Dacca, the sdnkhm 
or shell-carver is by no means an msigmficant member of the 
artistic commumty Shell bracelets, &c , after bemg carved, 
are coloured by lac melted mto the sunk portions of the design. 
The mdustry is practically confined to Bengal Mother-of-pearl 
IS procured at the Indian fishenes, and is used by both stone 
and wood inlayers, more especially m Northern India 


VL Fibres^ Textiles^ and Textile Industries 

After food-stufls, no other group of products or mdustnes is 
of such importance to India as that of textiles. The broadest 
conception of these mdudes aU vegetable and animal fibres, 
whether simply plaited mto basket-work, twisted into coarse 
rope, felted mto paper, or spun and woven mto fabncs of 
gossamer texture Of the Indian vegetable fifbres, cotton and 
jute are by far the most valuable They are followed by coir, 
aloe, hemp, and paper-making matenals, and then by rope, 
cordage, brush-making, mat-making, and basket-work fibres 
Flax (linen) is chiefly of mterest as an imported article, and 
though much has been wntten about rhea or China grass, it is, 
so far as India is concerned, a cunosity more than a regular 
, article of trade There are perhaps 300 fibre-yieldmg plants 
in India , and of these about 100 are more or less regularly 
used by the people, but only ten or twelve are estabhshed 
articles of trade Of the ammal fibres, silk, wool, pashm, and 
hair are very important 

Some conception of the magmtude of the textile interests of 
India may be conveyed by the circumstance that the total 
foreign transactions m 1903-4 were valued at more than 
98 crores (£65,500,000 sterling), bemg nearly two and a half 
times as much as the declared value of the traffic m 1876-7 
These figures are derived by brmgmg together textiles of 
every descnption, raw and manufactured In 1876-7 imports 
exceeded exports by more than three crores, In 1890-1 the 
exports almost equalled the imports m value, and m 1903-4 
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they suipassed them by 21 crores This result is largely 
due to the prospenty of the cotton and jute mills of India. 

The exports of cotton yam and cotton goods were valued at 
81 lakhs in 1876-7, and at 10^ crores m 1903-4, the cone- 
spondmg figures for jute manufactures were 71 lakhs and 
9J crores. Table V (p 255) shows Indians foreign transactions 
in textiles in 1903-4 

In 1903-4 India possessed 1,422 nulls, presses, gins, filar Mustnal 
tures, &c , concerned with cotton, jute, paper, silk, and woollen 
manufectures These give regular employment to more than 
400,000 persons, and occasional employment to perhaps double 
that number In 1896-7 there were m all 1,084 such factones, 
so that m seven years there has been a considerable advance 
Of the nulls, factones, &c , now runmng, only about forty are 
worked by hand, animal, or water-power, all the others use 
steam 

In the whole field of economic science perhaps no more Cotton, 
remarkable example exists of a sudden development than the history 
growth of the cotton industnes and trades of Europe and 
Amenca The enormous importance of the fibre m the 
agnculture and commerce of the world at the present day 
renders it difficult to believe that only a few hundred years ago 
this, the most valuable of all fibres, was almost unknown to the 
civilized nations of the West. No less surprising is it that cotton, 
which has for many centimes been the staple article of clothing 
of the people of India and other Eastern countnes, should 
scarcely find a place m their early literature 

Towards the close of the first century of the present era 
Aman described Indian cotton as earned by the Arabs from 
Broach up the Red Sea to Aduli, and he further speaks of 
extensive trade m the dyed sheets of Masulipatam. The muslins 
of Dacca were known to the Greeks under the nsmQgangettka, 
a word suggestive of their oiigm from the banks of the Ganges 
Thus it may safely be concluded that m India the arts of 
cotton-spinnmg and cotton-weavipg were m a high state of 
profiaency two thousand years ago Cotton-weaving was only 
introduced mto England in the seventeenth century, and in 
1721 an Act was passed prohibitmg, in the interests of 
Manchester, the importation of printed calicoes from India 
It may also be mentioned that m 1784 a ship amved at 
Liverpool with eight bags of cotton from the Umted States, 
which were seized on the ground that so much cotton could 
not have been produced there Soon alter this the whole 
aspect of the cotton trade of the world had changed, and 
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India then fell into a position of very secondary importance 
Instead of furnishing Europe with cotton goods she now became 
dependent on England for her own supplies, a remarkable 
mstance of the triumph bf improved mechanical contnvances 
and mtelligent agnculture over hereditary skill and pnmitive 
traditions 

The dawn of Indians second life m the cotton industnes 
broke with the estabhshment of the first steam-power spinning 
and weaving factory , and, as m Europe, that new life meant the 
gradual annihilation of hand-loom weaving and the concen- 
tration of the weavers m the larger towns. Steam factories 
have sprung mto existence all over India, and axe yearly bemg 
multiplied, while natve capital is being poured mto them to 
an extent not expenenced in any other Indian mdustry It 
has been estimated that at present £13,500,000 sterlmg is 
mvested m the cotton mills of India, and that they give 
employment, directly or mdirectly, to 350,000 persons 
Producbon The cultivation of raw cotton has been descnbed m chapter 1 
(Agriculture), and it will suffice to say here that the production 
of low count yam, which for many years was the chief item of 
India’s modern traffic, tended to degrade rather than to improve 
the quality of the staple If the manufacturer would pay no 
more for a long than for a short staple, the Indian cultivator 
naturally sought to raise the plant that would give the highest 
yield. It IS not surpnsing, therefore, that within the last thirty 
years the fine long-stapled cottons of India— -the cottons that 
at one time were much admired, and found a ready sale in 
Europe — ^have gradually disappeared, and that a most mfenor 
but highly productive kmd has taken their place. That mfenor 
yams might come to be refused both m India and m China 
seems never to have been contemplated, yet it may now be 
affirmed that the future prospenty of the Indian cotton mdustry 
will turn very largely on whether or not the Indian cultivator 
can produce cotton superior to that at present grown 

A little less than half the Indian production is required to 
feed the steam-power spinning factones of the country The 
hand-loom weavers now rarely spm their own yam, but purchase 
supphes either of imported or of Indian null-spun yam. It may 
thus be accepted that the balance of production over the 
demands of the Indian mills is available for the foreign markets 
During the past three years the followmg amounts of raw cotton 
were exported — 5,700,000 cwt m 1901-2, 6,045,000 cwt m 
1902-3, and 7,931,000 cwt m 1903-4 The average value of 
the exports during the last five years was nearly 15 qrores , and 
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if we assume an equal value for the portion of the crop retained 
in India, it may be accepted as not far from correct that the 
total reached 30 crores or about £20,000,000 sterlmg 

All over the cotton-growing areas large steam-power gmning Gmnmg 
and pressing mills have been established, to meet local demands 
and necessities* In consequence the cultivators have discon- 
tmued gmnmg their own cotton, and the evil effect of this m 
respect to the mixmg of seed has already been referred to in 
chapter i In 1903 India possessed B95 ginning factones 
and pressing mills, which gave employment to nearly 75,500 
persons 

The first cotton mill in India was started m 1818, nearSpmnmg 
Calcutta, the first of the Bombay senes was established m 3 k ' 
1851 , and ten years later a dozen mills with 338,000 spindles ^ 
were at work In 1879 the number had mcreased to fifty-six 
mills with 1,500,000 spmdles In 1886-7 ninety 

mills, with 17,000 looms and 2,203,000 spmdles, m 1896-7, 

1 55 mills, with 37,000 looms and 3,984,000 spmdles, in 1901-2, 

194 mills, with 42,000 looms and 4,992,000 spindles, and m 
1903-4, 204 mills, with 46,000 looms and 5,213,000 spindles 
Of the nulls, eighty-four are m Bombay aty and thirty-two in 
Ahmadabad Witlun the decade endmg 1903-4, the number 
of looms increased by 58 per cent and the number of spmdles 
by 47 per cent The capital invested m cotton mills has been 
estimated at about 17 crores, and they give permanent em- 
ployment to 186,000 persons, besides occasional employment 
to large numbers of cultivators, carters, boatmen, &c Between 
the years 1893 and 1900 the industry was depressed, profits 
bemg affected by the disturbance m exchange relations with 
the Far East which foUowed the closure of the Indian mmts , 
by over-production , by plague, poor cotton crops, and famme , 
and by the disturbances m China. Since 1901 there has, 
however, been a very satisfactory improvement 

It has been said of India to-day that *weavmg is for the Hand- 
most part the pursuit of the by-time of the persons who weave * 

That is doubtless the condition in many parts of the country , 
but here and there centres of profession^ hand-loom weavmg 
still exist, where the village weaver holds an honoured position 
and turns out a fair portion of the dresses worn by the more 
conservative and orthodox members of the commumty In- 
creased prosperity for these hard-workmg and deserving 
craftsmen was held by some wnters as hkely to ensue when, 
in 1896, the duty on imported yam was repealed, while power- 
loom manufactures, foreign and Indian, remained liable to 
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duty* It was thought that all that was necessary, m order 
to restore the hand-loom industry, was to teach native weavers 
the use of improved contnvances It may, however, be safely 
affirmed that there is nothing either too fine m texture or too 
comphcated in pattern for the power-loom manufacturer to 
produce, and that his advent on the field is only restncted by 
the possibihties of profit The finest Dacca muslms and the 
most mtncate Kashmir shawls can be, and have been, produced 
by machinery But there are still markets eminently suited to 
the hand-weaver, such as the production of special sam and 
lun^ (women’s cloths and turbans) of a particular shape and 
size, which the power-loom producer does not successfully 
contest, because the demand is too small or too local 
The artistic cotton products of India may be grouped under 
two mam heads— long-cloths and damasks , and muslins, plain 
and figured The cloths turned out are of fine quality, and 
may be either white or coloured, but the patterns are usually 
woven, not prmted When checked (and of a thick material) 
they are, in Northern India, styled and m the south 
gakriins^ when stnped they are spoken of as siistSj and are 
generally used for women’s trousers (Jatjdmas) The usual 
colours are dark red for Hindus and dark blue for Muham- 
madans, mterwoven m both cases with white Damask proper 
is usually much finer, and is generally woven in white only 
The following are the chief vernacular terms employed m 
connexion with cotton cloths The dkod or dAofar, worn by 
men, is a piece of plam cloth, generally having a coloured 
border and measurmg about 5 yards in length, and ij yards 
m width It may be made locally or imported. The sari 
or women’s upper garment vanes greatly, according to the 
wealth, position, or caste of the wearer, as regards the matenal 
used and the ornamentation employed With the finer materials 
it is generally woven as a gauze, and is still largely hand-loom 
work The sari has a larger coloured border than the dhoti, 
or It may be entirely coloured, the pattern bemg woven mto it, 
or It IS of calico, prmted or embroidered Red, blue, and green 
are the colours most generally used. It is usually worn round 
the waist, the end being thrown over the head m place of a 
shawl The sari is, from an art pomt of view, perhaps the 
most picturesque of all Indian garments The cAddar or shawl 
is a sheet usually about 3 yards long and half as wide It is 
worn by men, but only by certain classes of women, and is 
thrown across the shoulders or (by women) over the head 
^ See Vol. TV, chap, tIu, Miscellsneons Revenue (Customs) 
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The pagri or lungi (turban) is a long narrow stnp of cloth 
worn by men round the head. The same material may be 
worn round the waist as a cummerbund The cholt {pRand) 

IS a httle bodice now largely worn by women below the sM 
It IS often of a nch material or delicately embroidered The 
susi has already been referred to as the stnped doth used m 
makmg trousers, and is often of a beautiful material If to 
this list be added the large shoulder-sheet, often quilted, called 
the fard or razai^ the hhdf ox palangposh^ a similar sheet also 
used as a bed-cover, the floorcloth {jdzim or farsh) and the 
rug {dan or shairanjtj^ the senes of the principal artistic textile 
articles of native dress and household use may be regarded as 
complete 

In the Punjab and the Frontier Province beautiful kkses cloths of 
are made in the Derajat and the neighbourmg country, 
especially at Dera Ismail Khan, Jhang, Multan, and Shshpur 
The drills {gabruns) of Ludhiana closely resemble similar goods 
from Europe. The lungis of KohSt and Peshawar (imitated m 
Ludhiana) are famous all over the East; they are mostly in 
pale drab or dark blue, with nchly worked end-pieces m stnpes 
of gold wire and coloured silk In the fagris and iun^ of 
Shahpur and Mult3n stripes m red, yellow, and green are 
frequent A special cloth known as garh lo%^ made m 
Gurdaspur, is m request all over India, The glazed ghdti 
fabncs of Jullundur are also well-known 

The coarser broadcloth of the Umted Provmces is known Of the 
as girant^ gdrha^ or chanddha^ and the finer goods as tanzeh 
The best qualities of the latter are made m the Benares, 
Bulandshabr, Fyzabad, Jaunpur, Mirzapur, and Ble Baxel! 
Districts The kandwez or double pattern fabncs of Aligarh 
are very beautiful, and the checked and stnped gabruns from 
Agta (locally known as ndkhunas) still enjoy some reputation, 
though they have suffered senously from the competition of 
imported goods. The damasks of the Biimpur State have a 
considerable local market, and are admirable of their kmd. 

The most famous cloths of the Central Provmces are those Of the 
of Umrer m Nagpur District, and of Pauni m Bhandara. 

Their chief product is dhoiis^ the glory of which is the breadth 
and beauty of the borders Nagpur contams one of the most 
successful of the cotton mills m India, which turns out good 
dhofiSf but unfortunately without the artistic borders of former 
times Among the most delicate of the saris are those of Burhan- 
pur, with vanegated borders mterwoven with gold-plated thread. 

The flower-bordered saris of SambaJpur are called pkuha , and 
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peculiar to. this District are the sans known as hinsahdU^ 
bordered or striped with fantastic animal designs These 
hansahahs are perhaps the most artistic product of the Central 
Provinces The Akola and Ellichpur DistnCts of Berar are 
known all over India for their cotton goods, more especially 
checked and striped handkerchiefs, which are worn round the 
head or waist Their chief beauty consists in the nch shades 
of red used m colouring the yam 

Of Bengal Cossimbazax, Chittagong, Patna, and Santipur (Nadia Dis- 
tnct) have been famed for their cotton goods since the East 
India Company had factones in these places, but the business is 
at present purely local Tippera has a fairly large trade in cotton- 
weavmg , and Dacca, famous for its fine muslms, still holds a 
foremost position among the Bengal centres of cotton-spmmng 
and weaving The damask broadcloths of Jah^dbad (Patna 
Distnct), Rangpur, and DmAjpur have a fair reputation. 

OfBombay In the Bombay Presidency, Belgaum and Dharwar are noted 
for their fine sans^ which have bold silk borders and beautiful 
end-pieces , and the sms of Bijapur are also of high quality 
Nasik IS famous for its turbans, especially those produced at 
Yeola lugadts of cotton and silk mixed, or cotton with silk 
borders, are also largely made there Suns are extensively 
produced in Thina The cotton manufactures of Bombay 
city fall under the head of ordinary commercial rather than of 
artistic goods, and the same may be said of Ahmadabad, but 
the hand-loom dhotars and chalotas of the latter place have 
pretty silk borders and find a market all over the Presidency 
Surat turns out supenor lun^s^ smsy and susisy while Broach 
gives attention to razats 

Coarse doth {dat^an") is manufactured m every village m 
Smd, and nm at Hala m Hyderabad Distnct Hyderabad 
itself is filmed for its agaiiis or strings for supporting trousers 
these are rambow-coloured for men and of a fair gauze texture 
for women It also turns out cheap hhses of an exceptionally 
nch quality, woven m red and green or red and yellow cotton, 
the weavers of this class of artide mostly residing at Naiapur. 
Tatta used to be renowned for cotton chmtzes as well as silk 
goods, while Karachi has some credit for its lun^Sy khesesy and 
suns^ 

OfMadras, In GodSvan Distnct certam villages round Cocan^ and 
^ reputation for then cotton goods. 
The blue pdampres and fine shirting cloths of Nellore were 
at one time largely exported to the West Indies, but this 
trade was rumed through the emancipation of the slaves 
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freedmen refusing to buy articles which they regarded as 
symbols of their former slavery , and of all the ancient seats 
of cotton-weaving in Southern India^ Rajahmundry is the only 
one that to-day occupies a fairly assured position. The pamted 
chintzes of Masulipatam, Kalahasti, and Madura have already 
been mentoned. 

In Mysore good damask broadcloths are turned out, 
espeaally at Bangalore^ the chintzes of Shimoga, and the 
prmted cloths of Bandore, are similar to those formerly 
produced at Senngapatam 

In Burma, as in Assam, weaving is a domestic mdustry, 
earned on mamly by women 

The fine mushns of Dacca have been famed for centuries Dacca 
An exhaustive account of them, written by Dr James Taylor, 
was pubhshed in 1851 The skem of yam which a natve 
weaver measured m his presence, says Dr Taylor, proved to 
be 250 miles m length to the pound of cotton A popular 
method of testmg fineness was to ascertain if the doth produced 
would pass through a lady’s rmg Speakmg of the very fine 
yam produced in Dacca, Dr Taylor further explains that the 
shortness of the staple renders it unsuited to machme-spmmng, 
but nevertheless the local spinners are able to produce with it 
the same results as from the finest Long-stapled cottons of 
Amenca, The tendency of the fibre to expand with moisture is 
the entenon by which the native spinner judges of the suitability 
for fine, that is exceptionally high count, spinnmg English yam 
swells on bleaching, while Dacca spun thread shnnks and 
becomes stronger the more fi*equently it is subjected to that 
process It would thus appear that the European spinner 
may still have something to learn from the hand-worker which 
might possibly lead to spinnmg shorter staples than are at 
present considered indispensable Some of the finer Dacca 
muslms are woven of yams that measure 400’s ^ but higher 
counts than these have been produced m Europe, so that 
beautiful though the fine muslins of Dacca, Arm, Chandeii, 

Kotah, Rohtak, Benares, and other localities may be, they 
are not supenor m fineness to muslms that can be made 
m Europe 

Figured or flowered muslins (jdmdmti) are, from an 3 xtj 3 mdont 
point of view, the best products of Bengal These are hterally 
cotton brocades, the pattern or flower being formed by spools 
canymg special threads of cotton, silk, or gold that are thrust 

^ Cotton yams axe said to be of 20’s, 30’s, &c., counts when not more 
than a like number of hanks of 840 yards go to the pound ayoirdupois 
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by the hand within the warp, and are thus supplementary to 
the weft It would take many pages to descnbe the chief 
designs met with, it must suffice to say that they are strongly 
Persian in feeling and conception. The febnc is usually grey 
cotton, ornamented with blue-black designs, or occasionally 
with bnghtly coloured cottons, and gold or silver wire When 
made in the form of sans the ends have large bold comer- 
pieces Dacca is the most famous centre for jdmddm 
Coloured sans with bnghtly coloured (jamdani) flowers are 
produced at Santipur in Nadia District, and elsewhere in 
Bengal, and are sold extensively at Howrah; the coloured satis 
of Tippera also deserve mention 

In the United Provinces, Sikandarabad m Bulandshahr 
Distnct, Mau in Azamgarh, Mahmtidnagar m Lucknow, Jais 
m Rae Bareli, Tanda in Fyzabad, and Benares are famous for 
their plain, stnped, and flowered muslms, the jdmddms of 
Tanda being of special excellence. In the Punjab, muslins 
used to be largely produced at Delhi and are still made at 
Rohtak 

Among the muslins of RSjputSna the foremost place is held 
by those of Kotah. ChandeiT, m Gwahor, and the town of 
Gwalior itself turn out high-class goods Those of Gwalior 
are usually checked and figured, while the border of the 
Chandeit mushns is m silk or gold, the silk bemg double 
woven so as to show a different colour on each side Indore 
and SSrangpur (Dewas State) produce unbleached mushns of 
considerable beauty 

Arm, m the North Arcot District of Madras, is well-known 
for its fine mushns (though they are not so fine as those of 
Dacca), but the demand for these goods has dedmed very 
senously of late years Other Madras muslins with a locd 
reputation are those of Adorn, Madura, and Tanjore The 
Venkatagin muslm (white with gold or coloured bands) is 
mostly used for turbans 

In 1903-4 the mills of British India produced 556,000,000 lb 
of yam, or about 100,000,000 lb more than m 1897-8, and 
those m Native States 22,500,000 lb Of the total production, 
three-quarters of which is in the Bombay Presidency, about 
104,000,000 lb (or 18 per cent) were higher counts, diat is to 
say, quahties above 20’s One of the most significant features 
of the modem traflGic m Indian cotton manufactures is this 
mcrease in the out-turn of the higher count yams, for which 
a good deal of Egyptian raw cotton is imported The pro- 
duction of these counts m 1903-4 was 42,000,000 lb in excess 
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of that only five years previously By way of contrast with 
this prosperous Indian industry, it may be pointed out that the 
weight of twist and yarn imported m 1888-9 was 52,500,000 lb , 
in 1898-9 It had Mien to 45,500,000 lb, and in 1903-4 
to 28,000,000 lb It would thus appear that the imports are 
steadily dechnmg with the growth of the Indian production of 
higher-class yams 

Turning now to the exports of Indian twists and yams, m 
1876-7 these amounted to 8,000,000 lb , valued at 37 lakhs, 
and m 1903-4 to 252,500,000 lb, valued at about 9 crores 
Deductmg the exports from the total production it appears that m 
the latter year 326,000,000 lb of Indian yarn and 28,000,000 lb 
of imported yam were available for Indian power and hand- 
looms It seems fairly certain that, but for the exports 
of raw cotton and the existence of the Indian steam- 
power nulls, the area of cotton cultivation m India would be 
reduced to about one-quarter its present extent One-half of 
the total production is exported raw and one-quarter in the 
form of yam, thus leavmg ihe remainmg quarter to meet local 
demands 

The woven goods produced by the Indian mills amounted Pwce- 
to 99,000,000 lb m 1898-9 and to 132,000,000 lb. m 1903-4 
These goods are mainly grey unbleached cottons, 80 per 
cent being of that nature The proportion of higher-dass 
goods vanes m different Provinces In 1903-4 Madras 
returned nearly 64 per cent , the Central Provinces (mcluding 
BerSr) 28 per cent, and Bombay r8 per cent, of the total 
manufactures as white and coloured goods, hosiery, &c. The 
grey goods represent about 4 yards to the pound m weight, so 
that the Indian nulls manufactured about 315,000^000 yards of 
grey goods m 1897-8, and about 436,000,000 yards m 1903-4 
Turning now to the imports, India received, m 1903-4, 
1,085,000,000 yards of grey piece-goods, 466,000,000 yards of 
white goods, and 481,000,000 yards of coloured and printed 
cotton goods Deducting re-exports, this gives 1,966,000,000 
yards available for India, fiius 326,000,000 yards of Indian 
production (deductmg exports from total out-tum), and we get 
m all 2,292,000,000 yards as the net Indian supply for 1903-4 

While the Indian mills are spinnmg very largely for China 
and other foreign markets, the looms are far more concerned 
with the home market 

Perhaps the earhest botanical writer who investigated the Jute 
cultivation of jute {Corchorus ohiorm and C capsulans) 

Bengal was Dr Buchanan-Hamiltoa In 1801 the East India 
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Company were anxious to discover a good substitute for hemp 
Buchanan-Hamilton had apparently advocated the claims of 
the san fibre for that purpose, and accordingly wrote of jute 
‘Whether or not this plant might be employed m Europe to 
make cordage or canvas, I cannot say , but I hope that no 
circumstance will divert the attention of the public, until a fair 
tnal has been made of san^ Buchanan-Hamilton had not 
a very high opinion of the jute fibre, which was then unknown 
to Europe, although grown and used m Bengal From the 
wntings of other authors we leam that a century ago the poor 
in Eastern and Northern Bengal were mainly, if not entirely, 
clad m a sackcloth of jute Such a state of affairs has qmte 
passed away m the India of to-day, the poorest peasant being 
dressed in cotton 

It would seem probable that Dr Roxburgh was the first 
person to use the word ‘jute* for this fibre According to 
some writers the word is denved from the Sanskrit juta , others 
trace it from the well-known waste silk, jhufajhuty and a third 
opinion denves it direct from jhot, the Orissa name of the 
plant The word pdt^ used by Buchanan-Hamilton, is the 
ordinary Bengab name for the plant from which the jute fibre 
IS denved But the term or patta appears all over India, 
and IS given fiirst to one fibre and then to another, its most 
general acceptation being silk A common synonym iot pat is 
rdjd sana^ the noble san fibre The term ‘ gunny* (the name 
used in modem commerce for jute sackmg) is doubtless 
denved from gdnja (by the earher authors written gdma\ and 
thus links the jute plant with hemp, and shows that, so far 
as India is concerned, the use of jute is modem, bemg indeed 
to this day practically unknown in any Province outside Bengal 
and Assam In the trade returns for India the imports under 
the name of hemp refer to the true hemp, while the exports 
so designated are mainly, if not entirely, san (the fibre of 
Crotolana junctd). 

Jute fibre was first experimented with by Europeans m 1820, 
the result being so unfavourable that brokers were for some 
years subsequently required to give a guarantee that sales of 
fibre effected by them were free from adulteration with jute 
One of the earliest commercial references to the fibre occurs 
in the Customs returns of 1828 In that year 364 cwt of raw 
fibre, valued at Rs 620, were exported to Europe The 
manufacture of gunny bags and cloth was at that tune entirdy 
in the hands of the Bengal peasant weavers, but the traffic 
could not have been very extensive In 1832 an enterpnsmg 
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Dundee manufacturer expenmented once more with the fibre, 
and was able to show that it might be used as a substitute for 
hemp From that date ]ute gained rapidly m popular favour 
It was recognized that it was capable of the most mmute 
separation, but it is only within the past few years that this 
advantage has been utilized for the finer textile purposes. In 
time the diflSculty of bleaching and dyemg the fibre dis- 
appeared; and the success of ]ute bemg thus assured, the 
foundation of the manufactunng enterprise of Dundee and 
Calcutta was laid 

With the establishment of jute mills at Dundee, a laige 
export traffic in the raw fibre sprang mto existence at Calcutta 
Until 1854, when the supply of flax and hemp from Russia 
was cut off by the Cnmean War, little or no effort was made to 
organize mills in India, or to improve the village hand-loom 
production, with a view to partiapating m the new demand of 
foreign countnes for jute sacking In that year, a factory was 
established at Serampore, and some years later factones sprang 
up rapidly in and around Calcutta, until the banks of the 
Hooghly are now dotted with smoking chimneys In 1891-2 
there were twenty-six jute mills, with a capital of 137 lakhs, 
//wj;£i,757,ooo m sterhng, and these contained 8,295 looms, 
with 173,000 spmdles In 1903-4 there were thirty-eight mills, 
with a capital of 743 lakhs, includmg a sterlmg capital of 
;^2,263 ,ooo, and these contamed 18,406 looms and 376,718 
spmdles, and gave employment to 124,000 persons While 
the Enghsh capital of the Bengal jute mdustry has not 
advanced much, recent years have witnessed an immense 
expansion of the capital subscribed m India. 

Practically every homestead m the jute tracts has a few Hand- | 
bundles of jute suspended fi:om a beam m the roof of the 
veranda The fibre is spun mto twist or yam, and worked up and 
as required into strmg and rope, or is woven mto gunny cloth presses 
or bags Year by year, however, this domestic aaft has de- 
creased, and it may safely be affirmed that the dechne m 
hand-loom jute weaving is greater than m the case ot 
cotton In fact, hand-loom gunmes have now practically dis- 
appeared from the market , and yet so late as 1880-1, the 
returns of foreign eicports had to be divided into two sections, 
power-loom and hand-loom 

The jute presses are concerned with the foreign trade m raw 
jute In 1896-7 there were eighty-eight such presses, and in 
1903-4 155 presses with 21,000 employes. 

It has already been stated that m 1828 the exports of raw Tmde 
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jute were only 364 cwt, , in 1832-3 they were only 11,800 cwt , 
fifty years later they had expanded to 10,349,000 cwt , and in 
1903-4 they were 13,721,000 cwt , valued at nearly 12 crores 
From the jute taken by the Indian nulls, goods to the value of 
crores were exported m 1903-4, and it is probably correct 
to suppose that this represents about two-thirds of the total 
manufactures of these mills hence the total value of the 
Bengal jute production, mcludmg raw material exported, may 
be estimated at about 27 crores Recently the exports of jute 
cloth have been progressmg at a higher ratio than those of Jbags, 
which IS possibly due to the utilization of the cloth m Imoleum 
manufacture In 1903-4 the Umted States took 63 per cent 
of the jute cloth exported, while Australia is the largest smgle 
market for bags 

Pa^ Paper was mtroduced mto India by the Muhammadans, 
who had learned its use from the Chinese To the present 
day, wherever paper-making by hand is still practsed, the 
workers are usually Muhammadans , but the industry has long 
been declimng, and only the coarsest kmds of paper are now 
produced Among Hmdus, the eaihest wnting materials were 
palm-leaves m the south (where they are still commonly used), 
and birch-bark m the north The oldest Sansknt MSS on 
paper come from Kashmir and NepSl, no doubt under Chinese 
influence But, although the process by which paper could be 
made was fully understood, no progress was made m India 
until Europeans organized the present mdustry with the help 
of modem appliances The most valuable paper materials are 
old rags, waste gunny-bags, jute and san (hemp) cuttings, and 
hUar and munj grasses. 

There are mne paper mills m India — ^four m Bombay, four 
in Bengal, and one m the United Provinces (Lucknow) , and, 
so far as can be ascertamed, the capital mvested m these is 
65 lakhs In 1903 they gave employment to about 4,500 
persons and produced nearly 44,000,000 lb of paper, valued 
at 59 lakhs 

Pnntmg The associated mdustry of prmting may be very bnefly 
mentioned here In 1898 India possessed 756 pnntmg 
presses j m 1 900-1 there were 876, employing about 19,000 
persons Smce 1901 the smaller presses have been excluded 
from the returns, and m 1903 the 107 large presses employed 
13,220 hands 

Silk Many conflicting opinions have been advanced on the 

History history of the silk mdustry of India, It is probably correct 
that the most anaent references to silk by Sansknt authors 
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denote one or other of the non-domesticated worms, and not 
the true silkworm (the mulberry-feedmg insect) of modem 
commerce All the passages that speak of the mulberry-worm 
in early Hmdu literature refer to an imported, and not to a 
locally produced, silk Neither this worm nor the plant on 
which It feeds has ever been found in an mdigenous condition 
m India — certainly never m the parts of India where sen- 
culture exists The practical silence of Muhammadan writers 
on the subject is also sigmhcant, and tends to the conclusion 
that until the advent of the East India Company mulberry 
silk-growmg was nowhere an important industry in India 
Under the fostenng care of the Company, however, the Indian 
silk trade prospered greatly, and the experiments then con- 
ducted resulted in the mtroduction and adaptation of at least 
some of the sub-tropical races of the silkworm now met with 
m Bengal For example, the dest or cold-weather band {Bom- 
hyx fortunaius\ and the mstn or rainy and hot-weather band 
{B croesi)^ may have displaced the now neglected ^na or 
hotd pat (3 5 tnensis\ and the boro polo or boro pat {B textoi) 
In Burma the worm met with is the nyapaw (B arracanensts) 
In the seventeenth and eighteenth centimes India’s chief 
competitor in the silk trade was the Levant Company 
Gradually, however, successful efforts were made to acclimatize 
in Europe one or two races of a temperate worm, procured 
from China and Japan This might be descnbed as Bombyx 
mart proper When senculture became part of the agnculture 
of France and Italy, a quality of silk was produced entirely 
different from that of India and Turkey, and its appearance 
created a new demand and organized new markets All subse- 
quent experience seems to have estabhshed the Selief that the 
plains of India, or at all events of Bengal, are never likely to 
produce silk that could compete with this new mdustry. On 
the lower hills of Northern India, on the other hand, a feu 
amount of success has been attained with this (to India) new 
worm, as, for example, m Dehra Dfln and Kashmir. In 
Mampur, it would appear probable that B mort^ possibly 
obtained from China, has been reared for centunes. The 
capnce of fashion has, from time to tune, powerfully modified 
the Indian silk trade The special properties of the korah 
silks were formerly much appreciated, but the demand for 
them has now declined This circumstance, together with 
defective systems of rearing and of hand-reeling and weavmg, 
accounts largely for the present depression in the mulberry 
silk trade of India. 
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Wild silks India has three well-known purely indigenous silkworms 
the tasar^ the muga^ and the m The first is widely dis- 
tributed on the lower hills, more especially those of the great 
central table-land, and feeds on several jungle trees The 
second is confined to Assam and Eastern Bengal, and feeds on 
a laurel The third exists in a state of semi-domeshcation, 
bemg reared on the castor-oil plant From an art pomt of 
view the muga silk is the most mterestmg and attractive, and 
the cocoon can be reeled readily The m silk, on the other 
hand, is so extremely difficult to reel that it is nearly always 
carded and spun — an art which was practised m the Khisi 
Hills of Assam long before it was thought of in Europe 

Area of In Bengal mulberry silk-culture centres m the Districts of 

production ^urshidabad, MSlda, Rajshahi, and Burdwan In Chota 
Nagpur the tasar is fairly plentiful , and in the northern tracts, 
such as Rangpur, Jalpaigurf, and Bogra, the m silk is largely 
reared. The mulberry worm is also regularly reared in the 
Manipur State The silks of the Assam Valley proper are the 
nuga and m In the United Provmces mulberry silk is pro- 
duced in Dehra Diin and Partabgarh, and m southern Mirzapur 
the iasar is found In the Punjab and Frontier Provmce 
mulbeny silk occurs in the Kohat, Peshawar, Gurdaspur, and 
KSngra Districts, and in Kashmir it has recently become 
established as an important mdustry The silk of the Central 
Provinces is the tasar^ which is fairly abundant in the forest 
tracts Bombay is noted for its silk manufactures In the 
seventeenth century it drew its supplies of raw silk from 
Persia and Bengal, but at present these come from China 
Several attempts have been made to acclimatize mulberry silk 
in Madras, but to no purpose In Mysore the mdustry appears 
to be very ancient Dr Buchanan-Hamilton describes it at 
the begmmng of the nmeteenth century A small mulbeny 
silk mdustry has always existed m Prome, and to a less extent 
in other distncts of Burma. The European standard (tree) 
system of mulbeny cultivation is followed in Northern India, 
and has been recommended as supenor to the bush system of 
Bengal In Bogra and some other parts of this Province 
which are subject to mundation, the mulberry beds become 
elevated ndges withm nce-fields 

Filatures, Bengal is the chief producmg Provmce of India, while 
Burma and the Punjab use the largest quantities of silk But 
it is significant that the Bengal production mfiuences but 
shghtly the manufactunng centres of India As already stated, 
Bombay imports its supphes from Chma, and distnbutes raw 
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silk thus obtained to Northern and Central India All but 
one of the silk filatures of India are located m Bengal In 
1891 there were eighty-one, and in 1903 these had decreased 
to sixty-three, which gave employment to 9,000 persons Three 
large silk mills (two m Bom^y and one m Calcutta) are 
worked by steam-power and are almost exclusively concerned 
with the Burmese market, a trade that was formerly concen- 
trated veiy largely in Glasgow but is now shared by Japan 
There are also some twenty to thirty hand-loom factories, 
mostly m Bengal. The Bengal factories of to-day largely work 
up tasar silk, m place of prepanng the korah silks formerly 
turned out by them they are owned and managed by natives 
and do not employ European machmery Besides the 
registered mills and factones, numerous weavers own one 
or two looms worked by themselves and their famihes 
Silk-weaving seems mtimately associated with Gujarat From 
one end of India to the other Gujarati silk-weavers may be 
found, speaking a dialect of GujarSti or usmg GujaiUti names 
for most of their appliances and for the textiles they produce 

The following classification of the most important artisbc Artistic 
sdk textiles of India may help to convey some conception of 
their diversity and beauty — chief 

(«) Gold brocades or hncobs {bamkkwdbs) These are silk cen^s of 
teartiles the pattern of which (more or less elaborated with gold 
or silver wire) is supplementary to the weft, and is consequently 
thrown on the surface of the fabric It is produced by specif 
spools thrust between the warp by hand It is customary to 
restnct the word 'kmcob^ to a brocade m which there is a 
liberal use of metalhc thread Cloth of gold may be viewed as 
woven entirely of gold wire, the pattern bemg sometimes pro- 
duced by punching the surface, while m the kincobs proper 
silk is used as a body material or to outbne the gold materials 
or the gold patterns. Bdftas or pothdns have the major portion 
of silk and the patterns only m metallic wire Lastly, db~rawdns 
are silk gauzes with gold or silver threads mterwoven Both 
cloth of gold and fctncob are mentioned m the Vedas Mega- 
sthenes, speaking of the costumes of the princes of India, 
remarks that their robes were worked m pure gold, and the nch 
stuffs brought from India to Babylon were probably gold 
brocades of the kinds now produced at AhmadabSld, Benares, 
and MurshidEbSd It would appear too that the kmcobs, 
which are now mamly used for trappings and curtains, were 
ongiriaBy woven of pure gold, and that silk was added to give 
a body to the textile and to afford a means of colour iHumma- 

VOL III p 



210 THE INDIAN EMFIRE [chap 

txon The centres most famed for this beautiful and anaent 
art are Benares, Agra, AhmadSbUd, Baroda, Surat, Burh^pur 
(m the NimSr Distnct of the Central Provinces), Aurangabad, 
Raichfir, Tanjore, and Tnchmopoly 
{S) AmruSy or stlk brocades without gold or stiver wire 
These axe produced at Murshidabad {butaddr or flowered 
sdtts\ Benares, Multan, Bahawalpur, Nasatpur (Smd), Ahmad- 
abad, Surat, Yeola, Poona, Aurangabad, Raichur, and Tanjore 
The most characteristic textiles of this kmd are, however, those 
woven in cotton but spun so as to form a soft thick fabnc 
that feels like wool, and has silk patterns brocaded over the 
surface These are styled fdmrus They are as a rule 
lined, and when made up mto coats for men, and bodices and 
trousers for women, are, as the name denotes, suitable clothmg 
for the cold weather Aurangabad is the chief centre of hxmru 
production, though Tnchmopoly has a fair share m the industry 
The himrus of Ahmadabad, Surat, and Raichur may also be 
mentioned In pomt of texture and durability few Indian 
fabrics appear so directly suited to European purposes as the 
ktmrus Like kmcobs, they might be extensively used for 
wall diapmgs and curtains, while some of the finer qualities 
could be employed for ladies* dresses, and others for men’s 
ties and fancy waistcoats, or even for dressing-gowns 

(f) Sangty gulbadan, and mashru are names given to vanous 
silks that resemble each other m contammg a wavy stnpe 
Mashru has already been referred to on p 187 The smgi 
silks have a wavy pattern (hhanjari) The gulbadan is a hght 
fabnc with a somewhat similar pattern, which is, however, 
woven within the texture, and not thrown on the surface as m 
saf^ Pure silks, or silks mixed with cotton that answer to 
this name, are produced all over Northern India and were at 
one time extremely popular But the competition with im- 
ported goods has been very mjunous to the indigenous craft, 
and the cheaper and more attractive sangis haye also replaced 
the older and more expensive gulbadan work Goods of these 
various classes are produced at Azamgarh, Benares, AUahlbfld, 
Aligarh, Agra, and Bulandshahr in the Umted Provmces , also 
at Amntsar, Bahawalpur, Tatta, and Yeola. 

{!) Striped and checked i^ashini) silks These are known 
as danyais (plain silk), gardahs or gulbarras (silk of fine 
counts), and by other names The chief centres of production 
are Amntsar {dariyat)^ Multan, and Bahawalpur, m the Punjab, 
Agra, Azamgarh, Mirzapur, and Benares, m the Umted Pro- 
vinces , Murshidabad {Jsorah and matka silks), and Bankura 
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(noted for double-coloured silk sdns\ m Bengal , Karachi, 

Tatta, Surat, Poona, Yeola, and Th 5 na, in the Bombay Presi- 
dency, Berhampur (Ganjam), Madura, and Dmdigul, in 
Madras 

[e) Sahnettes {jghattas^ kandwes^ &*c) are made pnnapally 
in the Azamgarh Distnct of the United Provinces , at Pesha- 
war , at Ahmadabad and Surat , and at Anyalflr (Tnchmopoly 
Distnct) and Ayyampettai (Tanjore), m Madras 

Other silk products that may be specially noted are the fine 
lun^s of Peshawar, Kohat, and Bahawalpur, the embroidered 
silks of Kashmir, the silk sons of Kotah and Chanderl (Gwahor), 
and the patola silks of Gujarat (see p 187) 

The silk saris of Kathiawar, especially when embroidered, 
are hardly equalled m India for fimsh and dehcacy of colour 
The coloured silk saris of Arm (Madras Presidency), with deep 
embroidered borders and geometncal scrolls, also deserve 
mention There is a large demand for silk garments m Burma, 
but the local products, whether plain, stnped, checked, or 
brocaded, are not equal to those of India. The silk mdustry 
of Burma is due to colonies of Mampuris whose ancestors were 
taken captive by former Burman bngs Bombay and Mur- 
shidabad produce silks for the Burma market 

The first consignment of wound silk from India to England Trade 
was made m 1772, but during the five succeedmg years the 
exports did not on an average exceed 180,000 lb. Erom 1776 
to 1785 the average came to 560,000 lb., the supply from 
Turkey, Italy, &c, being only about one-half that amount 
In 1790 the exports of thrown and raw silk were 1,266,000 lb. 

Prom 1857, when the utilization of waste silk began m Europe, 
the exports of India changed their character the waste and 
wild silk trade improved, and that in reeled silk declined,^ 

In 1876-7 the total exports were 1,418,000 lb., valued at 
78 lakhs In 1880-1 they were 551,000 lb reeled silk, pius 
788,000 lb waste and ckasam, valued at 55 lakhs. In igoo-i 
the figures were 560,000 lb reeled and 1,031,000 lb waste, 
total value 51 lakhs , and in 1903-4 the correspondmg figures 
were 624,000 lb reeled silk and 1,137,000 waste, total value 
63 lakhs The exports of manufactured silks have shown 
a still more senous declme in 1886-7 they were valued at 
32 lakhs, in 1896-7 at 16 lakhs, and m 1903-4 at only 8 
lakhs 

In both raw silk and silk manufactures India now receives 
fax more than she gives The imports of raw silk were, in 
1876-7, 1,461,000 lb , valued at 45 lakhs twenty-five years 
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later (1900-1) they were 2,535,000 lb., valued at 102 lakhs 
There has since been a temporary decline, very possibly an 
after consequence of famine and plague, the unports in 1903-4 
having been 1,544,000 lb , valued at 59 lakhs The imports 
of manufactured silks show a remarkable expansion In 
1876-7 these were valued at 58 lakhs, and five years later 
at 35 lakhs In 1903-4 they rose to 183 lakhs, the bghest 
figure yet attamed Thus not only is India failing to produce 
silk goods suitable for the demands of other countnes, but she 
IS opening her own markets to a foreign competition that must 
tell disastrously on the local hand>loom workers. 

Wool and The earliest classic wnters of India knew of wool, which 
was assigned as the material for the sacred stnng of the 
Vaisya caste The discovery of the art of felting possibly 
preceded that of spinning and weaving the fleece Wool, 
however, takes a very subordinate position m the art crafts 
of the plains of India, owing largely to its unsmtabihty as 
a matenal of clothing under thf chmatic conditions The 
wool of the Indian sheep is very mfenor to that of Europe 
and Australia It is short-stapled, and so defiaent in the 
scaly quahty valuable for felting as to resemble hair rather 
than wool Whether it be possible to remove these defects, 
with sheep Imhg under tropical conditions, is a point of the 
greatest uncertainty at all events the recent expansions of 
the wool trade of India have been in regions known to produce 
woolly fleeces 

Pashm or pan is the undercoat of wool found on certam 
goats in Tibet This is the article employed in the manu- 
facture of Kashmir shawls {sMU)^ Kimpur chadarSt and 
pashmtna cloth Of late years a soft form of wool has been 
imported into India from Kerman m Persia More recently 
a similar wool has come from Austraha and other countnes, 
and later still a soft staple has been produced by special 
treatment of almost any wool These and siimlar substitutes 
for the true pashm are imported mto Bombay and earned 
to Amntsar, Lahore, Ntirpur, Ludhiana, and even to Kashmir 
Itself, and, either in their pure state or mixed with a small 
amount of Tibetan pashm^ are made mto shawls, dress pieces, 
&c , and then sold all over India, and even exported to Europe 
and Amenca, as true pashmtna The name ^cashmere* is 
also given to doth woven m Europe, and has m fact become 
a trade term for a certam quality of fine soft woollen goods 
It IS possible that the entire supply of Tibetan pashm does 
not represent a tithe of the matenal, raw or made up, now 
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sold under the names of paskmina or ^cashmere’ m Europe 
and Amenca. 

The best wool m the Punjab and Frontier Province is Centtes of 
probably that of Hissar Distnct ^ but Ferozepore, Lahore, 

Jhang, ShShpuT; Peshawar, Dera Ismail Khkn, Amntsar, 

MultSn^ Rawalpindi, and Jhelum each produce wool m fair 
quantity and quality In the Umted Provinces the most 
useful wool comes from the Himalayan tracts — Garhwal, 

AlmorS, and Naini Tal— while the important Distncts m the 
plains are those of Agra and Mirzapur A large drain is, 
however, made on the Punjab, Rajputana, and Smd, and on 
foreign countries, to meet the manufactures of these Pro* 

Vinces The best-known local wools of Western India are 
the black Deccan and Khandesh, and the white wools of 
Smd, Gujarat, and KS.thiawSr Smd and BaluchistSn wools 
are exported from Kai^chi, along with the fine wool obtained 
from Bikaner The rearing of sheep m the Central Provmces 
IS fairly important m Jubbulpore, Nagpur, Ch§nda, Wardha, 
and Raipur. In RajputSna and Central India, Bfkaner, 

Jodhpur, Jaipur, and Ajmer produce wool, and that of 
Bikaner is much prized all over India, especially for carpet- 
weavmg In Southern India the wools of Bellary, Kumool, 
Coimbatore, and Mysore are well-known, but the sheep of 
most other Distncts of Madras, like those of Bengal, yield 
hair rather than wool 

Woollen manufactures consist of coarsely woven or felted Mannfac- 
blankets and piece-goods, only occasionally ornamental The 
manufacture of felts {nanidds^ which are made of spun wool, 
and used as bed and floor rugs, and for horse-cloths, is earned 
to a considerable degree of excellence m Kashmir, Bannu, 

HazSra, Dera Gh^i Khan, and Bhera, Bahraich, Gujarat, 

Jodhpur, Jaipur, Smd, and BaluchistSn. Kashmir felts are 
nchly embroidered , those of Kohat and Bannu have coloured 
wools imbedded m the felt m elaboration of some design. It 
is only m Northern India (more espeaally m Kashmir) that 
the spinning and weaving of wool extends to the production 
of highly flmshed and artistic goods It must suffice to deal 
in the most general terms with two groups — the Kashmir 
shawls and chMars^ and the woollen-pile carpets of India, 
and to add some remarks on embroidery Before doing this 
It may be mentioned that there are at present only six steam- 
power woollen nulls m India namely, at Cawnpore, DhSn- 
wal m the Punjab, Bombay (3), and Bangalore The capital 
mvested m these mills is 45 lakhs, of which the Cawnpore 
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mill has nearly one-half They posssessed 678 looms and 
25,000 spmdles in 1903, and employed 3,000 people The 
out-turn includes blankets, serges, broadcloth, flannels, hosiery, 
cardigan jackets, jerseys, gloves, &c j also tweeds, shawls, 
worsted, and Berlin wool Their total production m 1903 
was about 3,000,000 lb , valued at 29 lakhs But for all the 
higher-class goods they have to import Australian wool, which 
is used either pure or mixed with Indian wools. 

Scattered here and there all over the country are vanous 
hand-loom factories where coarse blankets, carpets, rugs,/a^, 
and pashmina are produced Fattu (puttoo) is a fabnc woven 
of wool or goat’s hair, treated so as to resemble lashm or 
a mixture of pashm and cotton Though the industry is 
considerable, the factones are mdmdually small Eleven of 
the larger hand-loom establishments, mostly concerned m the 
carpet trade, give employment to about 4,500 persons 
Pile car- Pile caipet-weavmg as now practised m India was mtro- 
pets duced, like many other arts, from Persia, but it is probable 
that India had a carpet mdustry of its own (though possibly 
not m pile carpets) long before the advent of Persian influence 
Methods and designs are met with m the Indian carpet trade 
which are very possibly mdigenous, and mclude the peculi- 
anties by which Indian carpets can be at once distmguished 
from those of other countries There is little or nothmg to 
show that the prmces and nobles of India used woollen-pile 
carpets m the past more extensively than they do at present 
In a tropical country sumptuary desires are more naturally 
met by gold masnads than by expensive carpets , but where 
carpets are used in India they are almost mvanably of a good 
quality and nch oriental design, and are procured not merely 
from India itself, but from Turkey, Turkistan, Persia, and 
Afghamstan Cheap carpets are exdusively made for export, 
the present demand being the outcome of the mterest aroused 
by the carpets sent from India to the London Exhibition 
of 1851 The idea seems then to have occurred to European 
dealers that, if a cheaper article could be produced by India 
than was procured from Turkey and Persia, a large and 
profitable trade might be organized Patterns were accord- 
ingly sent out, the quality prescribed, and the pnce fixed 
at an almost impossibly low figure. The result could hardly 
have been other than a steady detenoration m quality and 
artistic ment Another influence, but m the opposite directon, 
has been exerased by the famous book on Oriental Carpets 
published by the Austrian Commeraal Museum From one 
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end of the country to the other, the plates of that work, either 
m ongmal or as copied by Indian draughtsmen, are to be 
seen m the factories of even the humblest workers This has 
tended to raise the tone of carpet-weavmg in India, and thus 
to arrest the disastrous results of the trade demand already 
spoken of^ but it has also operated to destroy the little 
distinctions that formerly existed between the chief centres 
of manufacture The production of carpets at some of the 
large Indian jails has sometimes been referred to as exercismg 
a debasing mfluence on the artistic mdustry This is not the 
fact, the work of the jails having been on the whole distmctly 
beneficial The Yeraoda jail at Poona, for example, m 
reproducing nch and pure designs obtained from old carpets 
at Bijapur (probably of Elashmlr make), has conserved what 
might otherwise have been lost 

The centres of carpet-weaving m Northern India are, mCaipet- 
order of importance, Amntsar, Kashmir, Lahore (jail), Multan, 
HoshiSrpur, BatSla, and Bahawalpur In ElashmXr, carpet- em Indui 
making has been practised for several centunes, and the 
Kashmir carpets were known of old even m Southern India. 

The large and prosperous mdustry at Amntsar appears to be 
quite modern, and is mamly m the hands of Hmdus Central 
Asia and the Native States of India are ransacked for old 
choice patterns, while the utmost care is taken m the selection 
of warp, wool, and vegetable dyes, Pashmina wool is used 
for the finest descriptions of carpets, and the work is all done 
by hand The carpet-weavmg of Hoshiarpur and Batala is 
a recent offshoot from Amntsar Multan is an old centra 
and the mdustry is said to have been established there pnor 
to the introduction of carpet-weaving ffom Persia. It is 
probable, however, that the ongmal influence came from rugs 
and carpets brought from Turkistln The Multan carpets 
are marked by the size of the stitch and an aggressive colouring, 
while they are usually disproportionately long in relation to 
their breadth. The Bahawalpur carpets do not differ materially 
from ±ose produced at Multan Peshawar, and to a less 
extent Quetta, are centres for the Afghan, Turkoman, and 
Persian carpets that find their way into India. Kohat, Bannu, 
and a few other places along the north-western frontier pro- 
duce a peculiar form of rug called a nakhat, the distmctive 
feature of which is that the weft threads protrude^ m twisted 
loops, from the warp strands 

The carpets manufactured m Smd closely resemble those of 
Multan Sir George Birdwood {Indusinal Arts of India) inchistan. 
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descnbes them as *the cheapest, coarsest, and least durable 
of all that are made m India/ Speakmg of Baluchistan, he 
contmues ‘The carpets and rugs are made of goats’ hair, 
which gives them their singularly beautiful lustre, finer even 
than that of the Indian silk carpets, and more subdued m 
tone, although the dyes used m Baluchistan are ncher The 
patterns are usually of the fantastic geometncal character found 
m Turkoman rugs, from which the patterns of the early 
“ Brussels carpets ” were derived ’ These carpets are, however, 
rarely made m Baluchistan itself They come from Seistan, 
and, to a less extent, from Afi^aiustan 
In United The excellent carpets made m the Central jail at Agra 
^Vinces formsh a further refutation of the usual condemnation of Indian 
Bengal jail-made carpets Mirzapur is another well-known carpet 
centre m the Umted Provinces Bengal has no good wool, 
and the only carpets that need be mentioned are those from 
Gaya. While poor m quality, these possess an individuality 
that recalls the Blmchandra carpets of EUore 
In Rajpu- Caipet-weaving has flounshed for many years in RajputSna 
and Central India The best carpets and rugs are produced 
India at Jaipur, Bikaner, and Ajmer 

In Bombay One of the earhest seats of carpet-weaving in India was, 
Sroda to the reports of old travellers, the anaent aty of 

Cambay The chief centres m Bombay at the present day 
are the School of Art m Bombay city, AhmadSbad, and the 
Yeraoda jail of Poona Perhaps the most noteworthy object 
at the Delhi Exhibition of 1903 was a beautiful pearl carpet 
produced at Baroda The field is m seed pearls, the arabesque 
designs m blue and red being worked out m English glass 
beads, with medalhons and rosettes of diamonds, rubies, and 
emeralds , and the carpet was mtended to be held down by 
four large weights m solid gold thickly set in diamonds 
In South- The carpets exported horn Masuhpatam and Cocanada first 
em India attracted attention in Europe as bemg specially Indian Sir 
George Bndwood says that the Masuhpatam carpets ‘were 
formerly among the finest produced m India. . The English 
importers msisted on supplymg the weavers with cheaper 
materials, and we now find that these carpets are invariably 
backed with English twme The spell of the tradition thus 
broken, one innovation after another was introduced mto the 
manu&cture,’ and these carpets cannot now be classed among 
the better fabncs of India Masuhpatam, EUore (Kistna 
Distnct), Walajapet (North Arcot), and Ayyampettai 
(Tanjore) are now the chief centres m Madras The carpets 
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produced at Warangal in the Hyder 3 .bad State are remarkable 
for the exceedingly fine count of the stitches, for their 
harmonious colouring, and for the successful use of silk as a 
texture The techmcal school at Aurangabad produces 
excellent small rugs, and the jail at Bangalore has for some 
time past been noted for the good quality of its carpets 
The plam carpets of India, which are usually m cotton Cotton 
but sometimes m wool, are known as dans and shatranjts, 
dan meaning a rug, and sMiranji a carpet They are as 
a rule transversely stnped, and only occasionally show fioral 
or geometncal designs They are universally used as prayer 
carpets by the poorer classes of Muhammadans, and often 
display more art m their manufacture than might be anticipated 
Some of the most noteworthy are those from Rangpur m 
Bengal (blue and white), Agra, Aligarh, Bareilly, and 
Bulandshahr, m the United Frovmces , Peshawar, Bah^walpur, 

Multan, Gujrat, and Sialkot, in the Punjab and Frontier 
Province, Quetta, in BaluchistSn, Jaipur and Bikaner, in 
Rajputana, Dharw, Belgaum, Ahmadnagar, Kaladgi, and 
Cambay, in Bombay, and Adorn, m Madras 
There are two mam forms of production of shawls and Shawls and 
chMars—-i!!^R Uh or kamkar^ and the amhkar In the former 
the pattern is elaborated on the loom, m the latter by means 
of the needle. But except in the case of the most expensive 
shawls, the needle is also employed to fiirmsh certain portions 
of the design in the loom-worked articles Needlework is 
cheaper than loom-work, and the extent of needlework on a 
loom shawl may be accepted as a test of infenor workman- 
ship The great centre of shawl production is Kashmir, and 
for centimes past expensive Kashmir shawls have been much 
sought after by the prmces and nobles of India The mdustiy 
was at first confined to this State, but, as the result of famme, 
colonies of Kashmir weavers settled m Amntsar, LudhiSna, 

Nfirpur, Gurdaspur, Sialkot, and Lahore, about 1833 Shawls 
were thenceforward produced also at these centres , but owing 
to the difficulty of obtainmg suitable matenal they were by no 
means equal to the Kashmir product France was for many 
years the chief foreign market for Kashmir shawls, but the 
trade never recovered after the Franco-German War It was 
also damaged by the cheap mutations produced at Paisley, 
and nowadays Kashmir shawls are sent to Europe and 
Amenca maj^y as cunosities or drapenes 
The majonty of Kashmir shawls, whether kantkar or 
amhkar^ are made by a sort of patchwork They consist 
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of nbbons woven m the desired pattern, or of stnps of 
^pashmtna doth embroidered over the top after havmg been 
sewn together to form the shawl. Shawls are mamly of two 
shapes, the do-shdla (or twm-shawl), long narrow shawls always 
sold in pans , and the kasaba or ckadarrumdl^ which is more 
or less square The latter has assumed its present form and 
qualities largely in consequence of European demand The 
^mpur chddar is a fine quahty shawl woven for the most 
part with woollen warp {pashm or pashmna) and a specially 
prepared silk 

From the most ancient times the nobles of Upper India, 
more especially the Muhammadans, have worn woollen coats 
or chogas These are made from nchly brocaded cloth, the 
patterns of which, when not embroidered, are formed by 
special spools thrust withm the warp as the fabnc is being 
woven This class of goods is known by the name of 
jdmawdr The brocaded pattern may be made with coloured 
pashm or silk or gold The centres of production are Kash- 
mir, Sialkot, Jalalpur near Gujrat, Ludhiana, Amntsar, and 
AurangS,bad Jdmawdr work corresponds dosely with the 
hmru production of the Deccan mentioned on p 210 

In i 87€-7 the exports of raw wool were valued at 107 lakhs, 
and m 1903-4 at 137'! lakhs The imports of wool were 
valued at 5 lakhs m 1876-7, and 14 lakhs m 1896-7, but 
have smce fluctuated, and m 1903-4 stood at 6-6 lakhs The 
most remarkable feature of the wool trade is the mcrease 
m the imports of manufectured goods, which were valued at 
70 lakhs in 1876-7, and at 216 lakhs m 1903-4 These 
figures do not mclude European carpets and mgs, which have 
increased m value from 7^ lakhs m 1876-7 to 26 lakhs m 
1903-4 The export of woollen manufactures (other than 
carpets and shawls) has fallen from 5 lakhs m 1876-7 to 
I lakh in 1903-4. On the other hand, the exports of Indian 
carpets have been steadily mcreasing In 1886-7 the value 
amounted to 34 lakhs, but m 1903-4 it had risen to 
26 lakhs 

The term embroidenes as ‘used m this chapter mcludes 
all forms of needlework, but excludes ornamentation applied 
on the loom, such as is seen m the manufacture of kmcobs, 
jdmddnis^ tapestries, carpets, and the like Embroidery is in 
Its mception a pastoral art It attams its highest developments 
m Northern and North-western India, and is more frequently 
found among the inhabitants of the hills than among those 
of the plains Some of the examples met with among the 
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pnmitive people of the hill tracts are of a very advanced order 
and exceedingly beautiful It may be mentioned as a 
pecuhanty of all Indian needlework that the needle is pulled 
away from, not drawn toward, the operator The stitch used 
materially influences the nature of the designs adopted For 
instance, curves are almost impossible with dam or satm 
stitches, but are easily made by cham-stitch. Similarly, the 
preference for embroidered garments has largely dictated the 
method of embroidery to be applied It is customary, for 
example, for dom-stitch to be employed on coarse cotton, 
while cham-stitch is used on silk or woollen fabncs. The 
former covers the material, the latter ornaments certam 
portions of it, We may now proceed to a brief account of 
the pnncipal kmds of artisUc embroidery produced m India 

The pMlkan work of the Punjab is an excellent example PMJkan 
of damnstitching The word phulkdn means ‘ flowered * work, 
and might therefore be applied to any embroidery It is, 
however, mainly used with reference to the particular kmd 
which IS employed as a decoration for the chadors of women, 
and IS specially charactenstic of the J^t population of the 
Punjab Rohtak may be said to be its home, and the ait is 
also found in its best form in the Distncts of HissSr, Gurgaon, 
and Delhi, and to some extent m Kamal. PhuJkdn work is 
of three classes — ^the true phulkdri^ where the pattern is 
diapered at intervals over the doth , hagk or garden, where 
the whole sur&ce is ornamented j and chobes^ where the edges 
alone are ornamented and the centre left plam It is much to 
be regretted that, under the influence of a demand for cheap 
products, the modem phulkdm exported to England and 
Amenca have been embroidered m green, red, and purple 
colours produced by cheap amlme dyes. In sJdshadar (glis- 
worked) phulkdrts a stnkmg eflFect is produced by the msertion 
of small pieces of glass withm the design, whidi are held m 
position by button-hole stitches The habit of using mirror 
glass in embroidery is very widespread m Northern and 
Western India, bemg met with m Smd and Kathiawar as well 
as in the Punjab and Frontier Provmce. In Kathiawar it 
occurs in women^s bodices, and m the head-dresses of 
childreiL 

The KasbnUns have attamed to a great profiaency m dam- Dam-stUch 
stitching, which is largely apphed to the embroidery of shawls 
and chddars (see p 217), and within the past few years a new TSii°7r 
and growing mdustry has been created m Kashmir, namely, 
the production of tablecloths, table<jentres, and such-like 
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articles in white cotton or linens neatly and elaborately em> 
broidered by dam-stitching with bright European washing 
silks. Such cloths are remarkably cheap and attractive, though 
usually a good deal over-coloured. 

Silk ein^ The silk embroideries of Delhi and Agra are perhaps better 
known m Europe than any other styles pf Indian work They 
and Agra onginated very possibly with the luxury of the Mughal court, 
and were for long apphed exclusively to heavy textiles, such as 
velvet and satin, used mainly for men’s coats, caps, or collars 
Of recent years an important development has taken place to 
supply European requirements , and superb curtams, screen- 
clo&s, table-centres, &c, m silk, satm, or velvet, and nchly 
embroidered with coloured silk and a restncted admixture of 
gold and silver thread, are now produced at both Delhi and 
Agra. This embroidery is m form satm^titch Dam and 
satm-stitch embroidenes of vanous characters are also to be 
Kathiavw met with in Baluchistan, Sind, and Kathiawar In Kathiawar 
choklas satm-stitch is used in the needlework of the peasant as the 
chain-stitch is m that of the upper classes, and the embroidered 
handkerchiefs {choklas) of this region are a charactenstic form 
of satm-stitch work They are made of coarse blue cotton 
cloth, so completely covered with purple silk that hardly a 
Rastdet trace of the ongmal material is visible In Eastern Bengal 
the kadda embroidenes of Dacca, apphed to ^agris, handker- 
chiefs, lom-doths, and purdahs, deserve notice. These were 
formerly entuely m d^-stitch, but cham-stitch work has 
recently been mtroduced 

of The Peshawar soznts or bed-covers, though less known than 
those of Bokhara, are much more artistic and are a good spe- 
Namdas of cimen of chain-sttch work In Kashmir cham-stitchmg is 
Kashmir prominently assookted with embroidered felts (nam- 

dds) and woollen curtams than with shawls, and within the last 
few years a considerable trade has arisen m these articles 
They are usually in natural coloured wool, or m pale shades 
of grey, green, blue, or red, and are then embroidered with 
coloured pashm m a bold floral design, which follows the 
Cham- Persian prayer-rug pattern. KathiSwar is one of the great 
cham-shtch work, and its embroidered skirts, 
Kathawar bodices, handkerchiefs, and curtams are deservedly admired,. 
andBhiij the colours used bemg free from the glaring character of the 
modem Gujarat work The most artistic centre, however, of 
chain-stitch embroidery m India is Bhuj, the capital of Cutch. 
At Hyderabad (Smd) a large trade is done m embroidered 
camel-cloths of sdmbar leather 
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We now come to a form of embroidery on some white wash- Chikm 
mg material, such as calico, muslin, linen, or silk There are 
various methods and stitches, but the most frequent is the 
Ordmary satm-stitch combmed with a form of button-holmg 
The great centres of this class of embroidery are Calcutta, 

Dacca, Lucknow, Peshawar, Madras, Bhopal, and Quetta. In 
Madras silk is the material most generally employed, and the 
form of needlework thus practised is almost exclusively satm- 
sbtch, though the so-called drawn work with one or two of the 
special stitches that characterize the chikan work of Northern 
India is to some extent adopted The beautiful but imper- 
fectly known white embroidery of Baluchistan likewise differs 
in dharacter from the chikan work of Eastern Bengal and 
Lucknow It is double satmnstitch, but the patterns axe very 
quamt The Bhopal white work is a form of silk-quilting 
embroidery m satm-stitch, and a similar class of work is met 
with at Quetta. 

Lucknow IS now the most important centre for ckikan work, 
though it IS probable that the craft originated m Eastern 
Bengal^ The term cJakan work, which denotes a form of 
minute satn-stitch, may mclude piece-goods, but has been 
usually restricted to special embroideries, such as chogas^ panels 
for dresses, cuffs, collars, caps, and handkerchiefs Chikan 
work in fact takes the place in India that lace holds m Europe 
Where gold and silver wires are used, this class of light em- 
broidenes is known by the name of kdmddni 

Network embroidered with silk, or with gold and silk, is Network 
characteristc of Hyderabad (Deccan) and Madias Lace 
manufacture was mtroduced by missionanes, and is now Patch, 
a popular mdustry m Southern India The artistic patchwork 
of Kashmir (a form of appltgui embroidery) has already been 
referred to m connexion with shawls (p. 217) The kalagas of Bnnsa 
Burma, gorgeously coloured cloths with mythological designs, axe 
a special form of appltqui embroidery used for wall drapmgs and 
covenngs for country carts 

To the majonty of persons Indian embroidery is specially Gold and 
associated with gold and silver wireworL This is of 
forms— the heavy and massive {zardozi), and the light and 
graceful {kdmddni) The former is worked on velvet or satin, 
with (as a rule) a heavy cotton Immg to support the gold work, 
while the latter is on muslm or fine silks Su George Birdwood 

^ A pecolianty of the Lucknow work is that }ellow or tasar alk is 
largely used in the filling of petals or leaves 
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in his Industrial Arts of India says — ‘The gorgeous gold- 
embroidered velvets i^khmat) of Lucknow, and of Gulbaxgah, 
AurangtbSd, and Hyderabad m the Deccan, used for canopies 
of costly state umbrellas of digmty, elephants* cloths, horses* 
cloths, and state housmgs and capansons generally, are largely 
represented m the Indian Museum In form they have re- 
mained unchanged from the earhest penods of Indian history, 
but their sumptuous gold scroll ornamentation is in design 
distmctly of Italian sixteenth-century ongm. The Portuguese 
were m the habit of sendmg satm to India to be embroidered 
by natives m European designs' This form of massive 
{zardozi) embroidery is still well produced at Delhi, Agra, 
Lucknow, and Benajes The kamddni work has already been 
referred to m connexion with chxkan 
Kincob Instead of covenng a whole fabric with silk, or silk and gold, 
borders, ornamentation is m the case of sms and other garments 
applied only to the end pieces, the body of the garment bemg 
of some commoner mat^ial such as cotton. These bordermgs 
are often erroneously spoken of as ‘gold lace* Tnmmmgs 
and braids of this descnption are produced at Gwalior, Surat, 
AhmadS,b^ Aurangabad, and Hyderabad (Deccan) 

VII Drugs {other than NarcoUcs\ Medicines^ and 
Chemicals 

Indigenous Vendors of drugs or substances presumed to have curative 
drugs properties are to be found in all Indian villages, while the 
larger villages and towns possess native doctors who have some 
empirical skill m the treatment of disease and a certain know- 
ledge of mdigenous drugs About 1,500 substances are held 
to have medicinal virtues, but very few of these have been 
exammed chemically, investigated physiologically, or deter- 
nuned therapeutically. Of late years the Government of India 
has appomted a standmg committee to examme mdigenous 
drugs, and a selection has been made of about fifty drugs most 
highly commended by local repute and most firequently met 
with m the drug shops These are bemg mvestigated and others 
will then be taken m hand 

Quinine. One of the most fer-reachmg measures of modem times for 
the benefit of the health of the people of India has been Sir 
George King's system of having qumme, locally produced firom 
cmchona*, made up m 5-gram (now 7-gram) paiets and sold 
(smce 1896-7) for a quarter anna (one farthing) at every post 
* See chap 1 (Agncultnre) 
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office m India. This scheme has proved a commeraal success, 
and has been of immense benefit to the inhabitants of fever- 
stncken tracts 

Some of the articles returned as drugs m official statistics, Txade m 
such as aloes, asafoetida, and camphor, have been mcluded m 
Table I , others, such as opium, will be treated under edible 
substances (narcotics) Of the chemicals the most important 
articles are bicarbonate of soda, sulphunc acid, alum, and 
paper-making reqmsites Taking the published returns of 
drugs and chemicals (excludmg opium and tobacco) the im- 
ports were valued at 31 lakhs in 1876, and at 127 lakhs m 
1903-4 The increasing demand for chemicals may be taken 
as a direct evidence of the progress of India’s manufactunng 
enterprise The correspondmg exports were valued at 44 lakhs 
in 1876-7, and at 57 lakhs m 1903-4 In both cases these 
figures mclude aJkahs and mmerals which, stnctly speakmg, 
should appear in the section devoted to metals and mmerals. 

Indeed, of the exports returned as chemicals, saltpetre is by 
far the most important smgle article 

VII! Edible Substances [including Narcotics) and the 
Industries connected therewith 

Essential as this group of products is to the prospenty of India, 
it possesses no art mdustnes, and is of very mmor importance 
as regards manufactures. 

It is almost impossible to form a trustworthy estimate ofAmcnltn- 
the total value of the crops that fall under the designation of 
edible products. Speaking generally, it may be said that food- 
crops (nee, wheat, barley, millets, pulses, &c) are raised 
on about 184,000,000 acres, and all other crops combmed 
on 50,000,000 acres If the areas under coffee, tea, tobacco, 
opium, sugar, spices, fruits, cattle-fodder, &c , be transferred 
to the collective designation of edible products, the total would 
then be mcreaned to about 198,000,000 acres, the non food- 
crops (fibres, oils, dyes, &c ) bemg raised on about 36,000,000 
acres 

To convey a defimte conception of India’s food-supply, the 
produce of this vast area, would be an impossible task Of 
necessity no standard of yield could be senously advanced as 
apphcable to all food-crops i the balance of exports over imports 
would have to be worked out, the proceeds of garden and 
orchard cultivation ascertained, wild fbod-stuffs would have to 
be borne m inmd, and animal food matenals, especially fish^ 
taken mto account It would be as unsafe to assume that the 
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people of India live exclusively on the produce of their own 
fields, as it would be misleading to suppose that they are 
entirely vegetarians, or live mamly on nee, as commonly 
beheved m Europe If any senes of grams could be spoken 
of as the staple Indian food, it would be the millets and pulses 
collectively, certainly not nee, and still less wheat But by 
way of illustration of the total food-supply, it may be assumed 
that a yield of 12 bushels an acre of all food-grams would be 
a moderate estimate of the produce Hence 184,000,000 acres 
produce, say, 1,175,000,000 cwt of assorted food-grams The 
exports to foreign countnes fluctuate considerably from year to 
year, in direct relation to India’s own needs and to the pnees 
ruhng m Europe During the past twenty years it may be 
said that only m exceptionally bad years have the exports 
fallen below 35,000,000 cwt , and that only m specially favour- 
able years have they nsen much above 65,000,000 cwt In 
1903-4 (an abnormally good year) the exports of food-grams 
were 77,000,000 cwt, of which 44,000,000 cwt were nee 
(33,000,000 cwt froha Burma) and 26,000,000 cwt wheat 
(mostly from the Punjab) These exports could, therefore, m 
no way appreciably affect the total food-supply of India, the 
more so smee they are not drai^ from the chief materials of 
Indian diet, nor fiom the most necessitous or most densely 
populated Provmces 

ludustnal The majonty of the associated mdustnes of the present 

mterests agncultural or rural m character Of these may be 

mentioned opium collection and manufacture , tea and coflee 
plantmg and manufacture , tobacco, pepper, and cardamom 
cunng, sugar manufacture , starch and arrowroot preparation , 
jam, preserved fruit, and sweetmeat makmg, and gram and 
fiour-millmg The further stages m some of these occupations 
are, however, often urban e g brewmg and distilling, vmegar 
makmg, cigar manufacture, perfume makmg (especially from 
essential seeds and grasses), sugar refiiung, and bread and 
biscuit bakmg 

Tiade The main features of the foreign trade will furnish a more 
accurate conception of these mdustnes collectively than any 
possible tabulation of the number of works and the probable 
number of persons employed In 1876-7 the imports of raw 
and manufactured food substances were valued at 3I crores, 
and m 1903-4 at iij crores The most significant feature of 
these imports was, doubtless, the transactions m sugar, which 
m 1876-7 were valued at 40 lakhs, and in 1903-4 at 594 lakhs 
The corresponding exports have mcreased ftom 26 crores m 
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1876-7 to 55 crores m 1903-4 The vicissitudes of the five 
most importaQt articles are worthy of special note The export 
traffic in cereals has expanded from 8 to 32^ crores The 
sugar export has fallen from about i crore to one-tenth that 
amount The opium export has decreased from 12 to 10 
crores The tea trade has expanded from 2-J to 8^ crores , 
and, lastly, the coffee trade has remained stationary for the 
past twenty-seven years Table VI (p 255), which gives an 
abstract of the foreign trade, mdicates the chief mdustnes 

The more important products and mdustnes in sugar, tea, 
coffee, tobacco, and opium have already been dealt with in 
chapter 1 (Agnculture) 

The advance m the manufacture of ice and of aerated waters Ice and 
has been considerable In 1891 there were only thirty-one ice 
factories in India, but by 1900 these had mcreased to fifty- 
three, givmg employment to nearly 1,000 persons Only the 
nme largest are now r^tered, and they have a capital of 16 
lakhs In 1891 only seventy-six factones produced aerated 
and mineral waters, but by 1900 the number had mcreased 
to 554, givmg employment to more than 2,000 persons 
There are now few towns or even large villages where it is not 
possible to procure aerated waters The extent to which the 
natives of India use these luxunes, and the cheapness at which 
they can be obtamed as compared with their cost m Europe, 
are ahke remarkable 

That India can and does produce wmes is a fact that would Wme and 
appear to have escaped the attention of some writers The 
lb.shmfir white and red wmes were highly commended at the 
Calcutta International Exhibition of 1884, the former obtained 
a gold medal in competition with the correspondmg wmes of 
France and Australia, being eternally commended for its 
punty and excellence 

Distilhng was known and practised m India long before the 
amval of Europeans Recently a few of the owners of brewenes 
and sugar factones have opened distillenes for the production 
of spints of wine, rum, and even brandy and whisky The 
great bulk of the consumption of wme and European spints in 
India IS, however, still supphed by importation The prepara- 
tion of the ‘country sprat' largely consumed by the natives of 
India is stnctly regulated by the state for fiscal purposes and 
to restnct consumption, and will therefore be dealt with in 
Vol rV, chapter vui (Miscellaneous Revenue) In 1903 
India possessed m all ten large distilleries, which gave employ- 
ment to about 378 persons 
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Brewing was first attempted m India m 1825, but did not 
become a success until about 1870 It has now developed 
into one of the largest of the mmor mdustnes In 1903 there 
were twenty-seven breweries, and their a^egate out-turn was 
6,000,000 gallons of beer. About half of this is purchased by the 
Army Commissariat Department Fourteen of these brewenes 
are located on the outer ranges of the Himalayas, and produce 
good light beer better suited to India than some of the 
imported ales The imports of beers, &c., usually average 
from 2,500,000 to 3,500,000 gallons a year. 

The milhng of nee has grown mto one of the chief mdustnes 
of Burma. So successfully has this new mdustry been 
organized that practically all the nee exported from India is 
now husked In 1896 there were no rice-husking mills 
employing 5,700 persons, and in 1903 112 mills employing 
16,000 persons Flour mills — ^though not so numerous as the 
nee miUs — ^have been opened at various places, and are now 
produemg a large proportion of the flour requued by India. 
In 1903 thirty-five mills were at work which employed 2,600 
persons. In Northern India, especially at Delhi, a still newer 
industry has arisen m the baking of biscuits specially pre- 
pared for the Indian market 

As the headmg ‘provisions’ figures largely m trade returns, 
It may be as well to explain what is usually embraced under 
that designation In 1903-4 the provisions imported by India 
were valued at 203 lakhs The chief items were ^tes (36 lakhs), 
other preserved fiuits (24 lakhs) ^ biscuits (18 lakhs) ; salted 
fish (15 lakhs) , also butter, cheese, bacon and hams, 
condensed milk, &c The exports under ‘provisions’ were 
valued at 61^ lakhs, the more important articles bemg gJa 
(23 lakhs), salted fish (i3'| lakhs), fish-maws and shark-fins 
(5 lakhs), and fimits 

IX. Timber and Woodwork Industries 

Perhaps no feature of the arts and crafts of India manifests 
so great a diversity and so many points of mterest as wood- 
work. In India the carpenter’s craft very possibly gave birth 
to that of the stonemason withm histoncal times As met 
with m architecture, furniture, and cabinet-work, wood is 
ornamented m vanous ways, desenbed below The art con- 
ceptions pursued have been influenced and diversified m each 
important section of the Empire by the texture of the most 
abundant and most suitable timb^s, and by the rehgious 
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sentiments and racial peculianties of the people The migra- 
tion of forms and designs, and the social changes and move- 
ments of successive races, can be traced m the wood-carvmg 
of different parts of India The chief woods employed for 
ornamental work are teak, sMsham (black-wood), deodar (cedar), 
sandal-wood, ebony, walnut, satin-wood, padauh^ tiin^ nim^ 
Madras red-wood, anjan^ dudhi (or white-wood), red cedar, sal 
{Sltorea rohustd)^ rohra^ haJbul^ and jack-wood, the order 
enumerated bemg approximately that of their importance. 
Examples of the extent to whici art conceptions have been 
influenced by the grain of the timber employed are afforded 
by the deep under-cuttmg that is possible with teak, red-wood, 
and walnut, the low rehef of shtsham and deodar y the mcised 
designs of ebony, the intncate and mmute details of sandal- 
wood, and the barbanc boldness of rohra^ sdly habuly and 
other coarse-grained and hard woods 
Judged by the standard of foreign demand teak is by far the 
most important tunber of India, but several other timbers are 
of greater value to the people Mention may, for example, be 
made of the babuly Wiar^ sdly shishamy deodar^ bamboo, and 
many others as timbers or bmldmg materials of very consider- 
able importance locally Teak is procured mainly from Burma, 
but is foimd to a smaller extent m Western, Southern, and 
Central India From the forests of these regions it is earned 
to the coast, and is then conveyed by rail or water to foreign 
countnes and all over India. It is used for the more valuable 
and expensive articles of house-fitting and furmshmg The 
other tunbers just mentioned have a wider natural distnbution 
and are, moreover, often met with on uncultivated village lands 
or m the neighbourmg jungles and forests . they are m conse- 
quence accessible and cheap. Speakmg generdly, it may be 
said that distance from markets renders many of the finest 
Indian forests useless for trade purposes, and has made it 
economical to import timber from foreign countnes The 
foreign transactions m Indian timber amount to about a crore 
of rupees yearly, most of which is due to teak, but they represent 
a very small proportion of the total trade 
Internal returns show approximately 400,000 tons of timber 
(in addition to 100,000 tons of teak) as earned by rail and 
nver to meet India’s own requirements, but an mfimtely larger 
quantity of timber is used annually, from purely local supphes. 
A large market for timber has been opened by the growth of 
India’s foreign deahngs, e.g m the supply of tea, coffee, mdigo, 
and opium chests, and of packmg-cases generally. 

Q 2 
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Timber There were m 1903 ninety sawmills, &c, in India, which 
gave employment to nearly 8,000 persons. Of these, seventy- 
two nulls were in Burma, eleven m Assam, four m Madras, two 
in Bombay, and one m Bengal 

Trade in During the three years ending 1903-4 the export items 
* cabinet-ware and furmture * and * wood, manufactured,* 
tured have together averaged about 9 lakhs m value The imports 
articles include various classes of articles which may be viewed as 
made entirely or partly of wood, viz ‘cabinet-ware and 
furmture,* ‘carnages and carts,* ‘sticks and whips* (mcludmg 
fishing-rods), ‘tea-chests,* and ‘wood manufactured or partly 
manufactured * The total value of these was 798 lakhs in 
^9^3-4 Other articles shown m the returns also consist to 
some extent of wood, but have not been included in these 
figures, such as ‘toys and requisites of games* (in 1903-4, 
27 lakhs), ‘ships, parts of* (276 lakhs), and matches (506 
lakhs) It will thus be observed that India imports articles 
made entirely or partly of wood to a much greater value than' 
her exports 

Indian arts The followmg classification embraces the more noteworthy 
crafts connected with wood carving, as applied to architecture, 
with furniture, or cabmet-work, mlaymg with other woods or metals, 
sandal-wood, carved, engraved, inlaid, or veneered, veneenng, 
apphqui^ marquetry, and lattice-work {pnjra) m woods, metals, 
porcupme quills, tortoise-shell, &c., paintmg, stainmg, and 
varnishing , imitation inlaying (with metalhc amalgam, &c ) , 
papier mkchi and imitation papier md.ch6, ornaments, toys, 
models, &c , and imnor woodwork, such as engraved fruits, 
sola-pith articles, &c 

Wood- The majority of the people of India regard the possession of 
a cMrpai (bedstead) as mdispensable, and m some parts of the 
country low settees (chaukis) or reed-stools {morMs) are in 
demand, but tables, chairs, and sofas are of modem mtro- 
duction, and are for the most part met with only in the houses 
of the well-to-do Persons with any pretentions to social 
position consider it essential, however, to have a carved door, 
or perhaps one or two carved windows as promment features 
of then houses In most parts of India the skill of the 
carpenter has therefore been mamly expended m the production 
of nchly carved doors, windows, or becomes But to convey 
a conception of even the leading charactenstics of the styles of 
wood-carvmg manifested m the various Provmces is im- 
possible The reader will find full particulars m the mteresting 
senes of monographs recently pubhshed by the vanous 
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Provincial Governments, or in the OflScial Catalogue of the 
Indian Art Exhibition of 1903 And it may, m conclusion, be 
said that the art and industnal schools of Calcutta, Madras, 

Bombay, and Lahore have given much attention to improvmg 
and developing, on indigenous Imes, the arts of wood-carvmg, 
mlaymg, and veneenng as applied to furniture, cabmet-making, 
and architecture, with the result that degeneration has to a large 
extent been prevented and a supenor class of carpenters dis- 
persed over &e country ^ 

In the wide range of wood-carving met with m Northern In North- 
India, the most powerful mfluence has undoubtedly been^™^“^*® 
Muhammadan Sikh art is but a recent adaptation from the 
Muhammadan, constructed more or less on Hmdu hnes, 
while the pure Hmdu wood-carvmg of the present day may be 
descnbed as a remtroduction Many towns, however, possess 
fine doors of Hmdu ongm which mclude decorative designs 
that existed long antenor to the introduction of the Muham- 
madan style With all three forms (Muhammadan, Sikh, and 
Hmdu) the doors are, as a rule, studded with metal bosses 
or are overlaid with brass ornamentations The actual door, 
which consists of two leaves, is hung m pivots, not on hinges, 
and the overlapping portion is lavishly ornamented In fact, 
with the poor, this is often the only part of the door that shows 
any trace of camng The important centres for ornamental 
woodwork and furniture are Kashmir, Peshawar, Lahore 
(School of Art), Amritsar, Batala, Bhera, Chmiot, Gujrat, 

Hanana, HissSr, Hoshiarpur, Jullundur, Ludhiana, and Udaki. 

The essential features of the Muhammadan and Sikh carv- 
mgs may be said to be their direct adaptation to deodar 
They are in consequence flat or in low rehef, with little under- 
cutting, and are largely constructed on a geometncal basis 
with elaborately veined and twisted foliage. Rinjra (lattice- 
work built up of mmute laths arranged m geometncal forms) 
is also a leading charactenstic of Northern India Peshawar 
has a great reputation for dehcate and mtncate pmjra^ and 
Lahore and Chiniot for bold, massive work 

Woodwork constitutes by no means an unimportant aspect la the 
of the architecture of the United Provinces It is carved, 
pamted, or inlaid, and the tmbers mostly employed areprorinces 
sfusham^ sal, and ebony, with mm and white-wood {dudM) for 
furniture and other ornamental purposes. The chief centres 
are Aligarh, Bareilly, Nagliia, Budaun, Bulandshahr, Farrukh- 


^ la regard to these schools, see Vol, IV, chap (Education) 
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Gh^zlpur, Lucknow, Mampuil, Muttra, and SahSranpur 
Nagtaa, in Bijnor District, is the centre of a graceful style 
of ebony-carving Nagpur and several other towns in the 
Central Provinces enjoy a considerable reputation for wood- 
carving The work bears a strong resemblance to the MarStha 
(or Deccan) style, and thus blends almost imperceptibly mto 
ihQ Chalukyan art which distinguishes the Indo-Axyan from 
the Dravidian styles 

InRajpn- The deserts and rainless tracts in RajputSna, Central 
India, Sind, and Baluchistan afford nch supphes of maibles 
India, sandstones, suitable for house construction, hence the 

Sindi ornamental carving met with is, for the most part, m stone, 
such wood-carvmg as occurs is of a very elementary 
Bengal character. The wood-carvmg of Bengal is also insignificant 
In furmture-makmg a certam sbll has been attamed by Bengal 
carpenters, but exclusively m European designs and mostly 
through the trammg imparted m the workshops of European 
firms. 

LiBombay The wood-carvmg of Gujarat falls under two mam types, the 
Jam style and its Muhammadan adaptation and development 
The chief centres are AhmadSbfid, Baroda, and Bhaunagar 
The wood-carvmg of KhSndesh and the Deccan is also marked 
by a Hmdu (ChSdukyan) and a Muhammadan style The 
demand for the once noted lattice black-wood furniture of 
Bombay city, which is produced mainly by its Portuguese 
inhabitants, hBS now greatly dimimshed. 

In South.- The sandal-wood carvmg of Mysore reproduces the bracketed 
en India piUars, and the massive over-door and architrave fi:ames, with 
their mches and images, found m its Chalukyan temples The 
perforated stone wmdows and fan-lights of these were doubtless 
the model for the massive form of lattice {pinjra) work found 
m the Deccan and also m Gujarat. Similarly, the wood-carvmg 
of Madras reproduces the charactenstic features of Dravidian 
temples. The chief centres of wood-carvmg here are Madura, 
Bellary, and Travancore 

In Bnxina Except for the construction of pagodas, masonry buildings 
were formerly non-existent m Burma This cucumstance, and 
the abundant supply of teak, led to a great development of 
ornamental woodwork Burma possesses three very distmct 
styles of wood-carvmg namely, the bold massive form seen on 
the rudder-chairs of boats , the deep and elaborate under-cuttmg 
of the screens m pagodas and monastenes , and the simple 
incised carvmg of house-doors and wmdow-^hutters. The 
demon worship of Burma has greatly affected its wood-carvmg 
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as well as its other arts, the bUu or demon being constantly 
reproduced Some of the Burmese figures, whether human or 
mythological, are • excellent speamens of wooden statuary 
The chief centres for woodwork are Rangoon, Mandalay, and 
Moulmein 

In woodwork, as m other art conceptions, Nepal is more In Nejal 
nearly related to Tibet and China than to India. The valley 
was never conquered by the Muhammadans, and m conse- 
quence its arts are unaffected by Indo-Saracemc influences 
The chief features of Nepal woodwork are projectmg windows, 
perforated panels, massive lattice-work, and an eicuberance of 
human, mythological, and animal forms The older houses 
and temples of KSLtmandu and other towns show the pro- 
flaency that once existed, but for many years past the art 
industries of Nepal have been declining m ment and m im- 
portance 

The mmuteness and mtncacy of elaboration of sandal-wood Sandal< 
carvmg are only equalled by the results attained in ivory The 
art IS apphed to small objects only, while its practice is usually 
confined to a few families The chief centres of sandal-wood 
carvmg are Mysore, Travancore, Tnchinopoly, Tirupati, 

Madura, and Coimbatore m Madras, and Kanara, Surat, 
Ahmad9.bad, and Bombay in the Western Presidency The 
art is also met with m other localities remote from the regions 
of production, such as Cuttack, Delhi, Indore, and Alwar 

Woodwork is often inlaid with ivory or bone (see p i92)iiaayingof 
or with metals The chief centres of metal (brass) mlaymg 
are Chimot and Lahore m the Punjab, and Mainpuri m the 
Umted Provmces Travancore produces some good specimens 
of copper inlaying 

The most stnkmg example of painted wood met with m Fainted 
India is the very peculiar art that has long existed m Savant- 
vddi (Bombay Presidency) The woodwork is pamted m oils, 
with red or black as a background. It has borders of bnlhant 
green leaves and pink flowers, and m the centre of the panels 
mythological groups are boldly portrayed The supports and 
feet of a bracket or table are usually fimshed on the lath^ and 
display a most delicate and charmmg touch in lac Ime colour- 
mg. This style of pamtmg and decoration is applied to 
brackets, tables, caskets, and shrmes for the family deity, m 
which numerous folding doors display the vanous mcamations 
of the god Muzafiargarb, m the Punjab, is famed for its 
pamted bows and arrows, which are often extremely beautiful 
JhUnsi turns out boxes, trays, and the like, pamted black with 
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dull green and red floral designs, but they are not of a very 
artistic order and the carpentry is poor Gwalior has a fair 
amount of wood- and ba^et-work, and gilded and painted 
wood and stone form a stnkmg feature of the house decoration 
of Bikaner 

Kashmir What is known as the papier-mlche work of Kashmir is at 

SS P^sent practically a class of wooden goods with designs 
painted on a light-coloured ground and coated with a special 
varmsh Flat goods, such as picture-frames, screens, and the 
like, are now almost the only articles produced , and even in 
these the precaution of coating the wood with a thm layer of 
pulp, or of dressmg the surface m the manner followed with 
papier proper, has practically been abandoned Kash- 
mir papier mSchd in its true form differs considerably from that 
of Europe The paper is never quite reduced to a pulp, but is 
softened and pasted together, layer upon layer, withm a mould 
When dned and smoothed down, the pattern is painted in 
water colours, and glazed by the purest and most transparent 
varnish procurable The two chief forms of the old papier- 
miche work of Kashmir are the mmute rose and the pale- 
coloured shawl pattern, but both have now practically dis- 
appeared 

Pith In Dacca, Rangoon, and Mandalay, sola, the material em- 

^Srved ^ manufacture of pith sun-hats, is worked up more 
artistically mto artificial flowers, and m Tnchmopoly 
into models of temples. Carved coco-nuts and other fruits are 
produced m Travancore and Mysore, and at the Cannanore 
central jail 

Tumeiy Turnery, one of the most important of all Indian branches 
of carpentry, has been already referred to in connexion with lac 
(section u, p 174) The turner is ubiquitous and meets, as a 
rule, the duef demands of the Indian peasant for ornamental 
woodwork. 


X Metals and Minerals, and their Associated Industries 

Metals and In View of its vast area India is poor m metallic resources, 

minemls Qf metals and minerals that are met with have been 
of India 

fully exploited, and fewer stdl axe worked on modem systems 
or with scientiflc appliances Ample room, therefore, exists 
for expansion m Ae mining and metalhc mdustnes of the 
country. Neverthdess, the purely indigenous or village metal 
manufactures are perhaps, ^ter those connected with wood, 
the most important of aU the art mdustnes of India. Most of 
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the household utensils are made of metaJ^ which thus to a large 
extent takes the place of the porcelain and glass of Europe 
The shapes of the domestic vessels in common use have 
probably been derived from the fruits, shells, boms, and leaves 
utilized by primitive man, and even to the present day ascetics 
use the shells of gourds and other fruits, m place of metallic 
vessels Accordmg to popular opinion copper is regarded as 
the purest of metals brass is most frequently employed by 
Hindus and copper by Muhammadans 

The chief metals and mmeral products of India are coal, 
gold, iron, salt, and oil Others, such as precious stones, 
manganese, mica, saltpetre, borax, tm, lead, copper, soapstone, 
alum, antimony, asbestos, corundum, gypsum, plumbago, clays, 
slate, building-stones, and hmestone are bemg developed, and 
m some few instances have already attained considerable 
importance, while others have fallen back or have made little 
or no progress The economic and practical aspects of the 
metals and mmerals have been dealt with m the preceding 
chapter (Mines and Mmerals), and here attention will be more 
directly concentrated on the metallic and mmeral manufactures 
and handicrafts It will suffice for the present purpose, there- 
fore, to state the names of the mam groups of metallic matenals 
and manufactures, while discussing the published returns of 
the foreign transactions m them In a later paragraph will 
be reviewed such particulars as are available regardmg the 
number of mmes, workshops, and factones, &c , as also of 
the persons who find employment m connexion with the 
metalhc mdustnes 

The absorption of treasure will be referred to m the followmg 
chapter (Commerce and Trade), but it may be stated that m 
1876-7 the imports of gold and silver were valued at ii 4 
crores and the exports at 4 6 crores , m 1903-4 the correspond- 
ing figures were 40 crores and 16 crores 

The next most important item m the traffic in metals m- 
cludes the imports shown imder the name of ‘metallic manu- 
factures* These consist very largely of railway plant and 
machinery, but hardware and cutlery also form a considerable 
part The steady growth of the returns under this heading 
may, therefore, be accepted as the expression of increasing 
railway facihties and expandmg manufactunng enterprise In 
1876-7 the imports of metallic manufactures of all kinds were 
valued at about 2^ crores, and in 1903-4 at about 12 crores, 
while the Indian exports in the last-mentioned year were 4^ 
lakhs 
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The imports under the collective heading of ‘mineral 
chemicals, dyes, and oils* have mcreased from a value of 
19 lakhs in 1876-7 to 4 8 crores m 1903-4^ As still further 
showing India's dependence on fdreign countnes for metallic 
supplies, it may next be stated that the imports of ‘wrought 
and unwrought metals * (copper, iron, brass, lead, &c ) were 
m 1876-7 valued at 3 7 crores and in 1903-4 at 10 crores 
Practically, the imports of these metals denote the extent of 
the Indian copper- and ironsmiths* operations, just as the 
foreign supply and net power-mill production of yam available 
for India may be accepted as the only satisfactory indication of 
the extent of the hand-loom weavmg mdustry 

No aspect or material of the export trade can be mentioned 
as m any way comparable with the returns of these imports 
The export of manganese ore has recently begun, and for 
many years there has existed a small traffic m tm from Burma 
The growth in the production of coal is one of the most 
satisfactory indications of the expansion of manufacturmg 
enterprise in the country. The production of petroleum and 
paraffin has recently assumed a position of vast importance to 
Burma, and has checked the importation of these mmerals from 
Amenca and Russia. India practically enjoys a monopoly in 
the supply of certain qualities of mica , but the trade m salt- 
petre, which was once a highly profitable Indian monopoly, 
has, through the prospenty of German manufacture, dwindled 
to a position of secondary importance 

An abstract of the value of the trade in metals and mmerals 
will be found in Table VII (p 256) 

Very little information of a trustworthy nature can be 
furmshed regardmg the village mdustnes concerned with metal 
trades. Every large village has its copper- and ironsmiths and 
also its jeweller , and m some mstances these local industries 
attain considerable magnitude, such as the manufacture of 
copper and brass vessels at Snnagar, Benares, Mirz 3 .pur, 
Lucknow, MorMab^, Jaipur, Poona, Nasik, Bijapur, Madura, 
Vellore, Mysore, and Rangoon Similarly, the silversmiths 
and jewellers of Srinagar, Multan, Lucknow, Jaipur, Cutch, 
Ahmadab^d, Poona, Bangalore, Madras, Cuttac^ Calcutta, 
Rangoon, and Moulmem are famed all over India But it is 
difficult, if not impossible, to estimate the actual number of 
persons concerned in these mdustnes, and the value of the 
goods they turn out The artistic mdustnes will be dealt with 
in detail later 

The first coal-mines under European direction were opened 
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in Bengal m 1820, but no progress was made till the construc- 
tion of the East Indian Railway in 1854 Even then advance 
was slow, until the jute mills of Calcutta had been started 
From that date the prosperity of coal-mimng has been the 
direct expression of a rapidly expandmg modem commerce 
In 1903 there were 302 coal-mmes at work, of which 279 were 
m Bengal The mdustry gives employment to 88,500 persons, 
and the capital of the joint-stock companies has been declared 
at 240 lakhs The pnce of Indian coal delivered in Calcutta 
now usually ranges from Rs 2|- to Rs 4| per ton The out- 
putlof coal was 4,000,000 tons m 1897 and 7,500,000 tons in 
1903, of which Bengal produced six-sevenths The Provmces 
which come next m order of production are Hyderabad, Assam, 

Central India, and the Central Provmces. 

The Indian gold-mmes are chiefly m Mysore Gold is Gold- 
washed from the sands of many Indian nvers, but the total 
amount thus procured is msigmflcant 

The oil-w^s of Burma are beheved to have been worked Petroleum 
for more than 2,000 years Much of the oil is of a very high 
quality and can be burned m lamps m its crude state The 
wells have recently been worked, and the oil refined, by im- 
proved modem apphances The manufacture of candles from 
the oil has already been referred to (section m), and the 
Burma wells have recently begun to affect the imports of 
foreign oil and paraffin candles In few directions has a more 
far-reachmg revolution been accomplished than m the change 
of Indian demand towards cheap petroleum and other mmeral 
oils, candles, &c , m preference to the vegetable lUuminants of 
former times. This change has been the cause of larger 
imports, but has at the same tune led to a great expansion 
of the refining and manufacturing mdustnes of Burma and 
Assam 

Iron ores are very widely and abundantly distnbuted through- Iron 
out India Smelting after European methods is, however, 
earned on only in Bengal, where coal is found m proximity to 
the ore. Iron and brass foundnes are scattered all over the 
country, but with the exception of the Bengal Iron Company 
of Balkar, and the railway and engmeenng workshops and 
foundnes at Calcutta, Bombay, and other large towns, few are 
of much importance In 1903 there were seventy-six foundnes 
in India, employmg 22,000 persons. The bulk of the iron 
imports still come from the IJmted Kingdom, but the com- 
moner sorts, such as bars, angle-iron, black-sheet and nails, 
nvets, washers, &c , are now shipped largely from Belgium, 
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"Which also holds the Indian markets for cheap steel, such as 
steel bars. 

Salt Salt IS procured in India from several sources, each supplying 

large tracts of country. The chief sources are the rock salt of 
the Mayo Mines m the Punjab and of Kohat in the Frontier 
Province, the lake salt of Sambhar, Didwana, and Pachbhadra 
in lUjputana, and Sult^pur in the Punjab , sea salt in Sind, 
Bombay proper, and Madras , and, lastly, foreign salt imported 
chiefly by Bengal and Burma The imports usually range from 

331.000 to 514,000 tons, and the Indian production from 

771.000 to 1,212,000 tons The total salt-supply of India 
amounted m 1903-4 to 1,271,000 tons, of which about 65 per 
cent was produced in the country. Nearly half the Indian 
production is by direct Government agency and the rest under 
licence The taxation of salt is one of the most important 
Items of Indian revenue, and the production of this article will 
be further descnbed m Vol IV, chapter vm (Miscellaneous 
Revenue) No statistics are collected of the number of persons 
who find employment in mmmg, collecting, refining, and selling 
salt, but the number must be very considerable 

Saltpetre It would appear probable that the mtroduction into India of 
the art of imdcing saltpetre dates from the discovery of gun- 
powder The Indian supply is denved mainly from Bihar, to • 
a much less extent from the United Provmces, and in small 
quantities from Kashmir, the Punjab, Central India, Bombay, 
Madras, and Burma. As obtained from the nitrous soils, 
saltpetre is an impure article It is refined at special factones 
to be met with all over Northern India and in Calcutta. 
There are about 40,000 factones for crude saltpetre and 600 
refinenes The latter deal with about 723,000 cwt of crude 
saltpetre and produce nearly 500,000 cwt. of the refined 
article. Exports from India have not progressed during the 
past half-century. In 1845 they amounted to 500,000 cwt, 
valued at 35 lakhs, and m 1903-4 to 392,000 cwt, valued at 
41 lakhs 

Borax Borax or tmcal, a native borate of sodium, is found with 
common salt on the shores of certam lakes m the Punjab, 
on the Tibetan frontier, and in Tibet itself It is used 
extensively as a mordant in dyemg and cahco-pnnting, as a 
medicine, as a substitute for soap, as a preservative for meat, 
and as a fiux m glass-blowing It is also mvaluable m weldmg, 
and IS employed by blacksmiths, brass-founders, and electro- 
platers. For many years the foreign demand for Indian borax 
has been declming. So recently as 1886-7 the exports were 
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24.000 cwt , valued at nearly 6 lakhs, the local demand has, 
however, been htde affected by the cheap production of Europe 
and America 

The supphes of brass and copper are wholly or almost Brass and 
wholly derived from foreign countnes, and fluctuate largely 
with local needs and pnces Copper, being the chief metal 
used for domestic utensils and easily saleable when necessity 
arises, is m large demand m times of plenty and is instantly 
thrown on the market in bad years, so that the nse and fall 
of this traffic constitutes one of the safest mdications by which 
to judge the economic condition of the people of India 
The following import figures may be recorded 1876-7, 

241.000 cwt, 1897-8, 322,000 cwt , 1899-1900, 91,000 cwt , 

1900-1, 160,000 cwt. , 1901-2, 194,000 cwt , and 1903-4, 

433.000 cwt The fall in 1899-1902 was the immediate effect 
of the scarcity and famme that prevailed m those years 
Recently the demands for electric traction and hghtmg have 
somewhat mcreased India’s need for copper, but the quantities 
above given may be accepted as denotmg roughly the amount 
required by the village coppersmiths 

The antiquity and excellence of the Indian iron handicraft Artistic 
may be judged from the famous iron pillar at the Kutab MinSr 
near Delhi, from the numerous examples of wrought-iron gates steel 
of forts and tombs, and from the superb collections of ancient 
arms Of late years the Bombay School of Art has turned out 
some excellent wrought-iron gates and wmdows, and wrought- 
iron balustrades are produced m GujarSt Burma, too, has 
attamed high proficiency m wrought iron Near Mandalay 
there are numerous workshops for the production of iron htis, 
placed hke weathercocks on the Burmese pagodas. 

Throughout India the dealers in art cunosities offer for sale 
swords, daggers, shields, and helmets in carved steel , and m a 
few locahties, such as Udaipur, Jaipur, and Jodhpur, this art is 
still practised 

The ornamentation of tinned ware is essentially Muhammadan Turned 
m ongm, as the Musalmans use copper cookmg and eatmg 
vessels which have to be tinned before they (Sin be employed 
with safety The chief centres of ornamentation of tinned 
goods and tinned metal are KashnUr, Peshawar, and MorfldSbad 
{refoussS tm) 

The craft of colourmg metals with lac is chiefly practised at Lac- 
Moradabad , and the system of ornamentation appears to have 
been designed to imitate the class of encrusted ware known as 
^drt It consisted of a background of black lac, on which the 
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floral design stood out in white metal Onginally the pattern 
was bold y but this has gradually given place to a more minute 
style known as marorty and later still to a form, the ckarakwdn^ 
in which the pattern is in black or other coloured lac, and the 
background in brass Recently a further development has taken 
place, in which coloured flowers, and even mythological 
subjects, are inserted withm the elaborate marm pattern 
Withm the past few years Jaipur has taken to imitating 
Moradabad in the production of maron and ckardkwdn work, 
with the addition of an abundance of colours m questionable 
taste 

Enamelling may be descnbed as the art of colouring and 
omamentmg the surface of metal by fusing over it various 
mineral substances The range of colours attainable on gold is 
much greater than on silver, and still more so than on copper 
or brass This peculiarity is to a certain extent overcome by 
silvenng or gilding the surfaces mtended to be enamelled There 
are several forms of enamellmg, the first being the chtsonnU of 
Japan and China, in which wires are fostened or welded to the 
surface of the metal, m elaboration of the design, much as m 
some forms of fihgree The vanous spaces thus outlmed are 
then loaded with the colourmg materials, and the article is 
placed in a furnace, when the wires prevent the vanous colours 
from intermingling. 

The second form, which is that most prevalent m India, is 
kndwn as champieviy where the metal is engraved or 
chased, repou&si or blocked out, in such a way as to provide 
depressions withm which the colours can be embedded A 
third mode, which prevails for the most part in Kashmir, is to 
pamt the surface with readily fusible pamt, and then subject 
the artide to a moderate heat, sufiiaent to melt the paint but 
not to fuse the colours 

The vanous styles of enamelhng m India are so different 
that they can be readily recognued Jaipur is pre-eminent for 
Its enamds, though recently the most skilled artiflcers have 
migrated to Delhi The Jaipur enamelling is mvaxiably done 
m the purest gold, and the plate is so engraved that all but the 
femtest hnes of the metal disappear and the entire surface 
seems a sheet of translucent enamel. The Jaipur work has, 
however, detenorated of late years , and the utilitarian spint of 
the times is also marked by the production of a large assortment 
of sleeve-lmks, lockets, bracelets, brooches, and the like, and 
the decoration of the backs of pieces of jewellery, mstead of 
enamelling sword-hilts, plates, &c., as formerly Bahawalpur, 
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and Bhaj in Cutch, are also important centres of gold-enamelling 
MultSn IS famous for its small silver-enamdled ornaments, and 
the Lucknow and Rampur enamels are likewise on silver In 
Benares enamel is usually employed to give the ground colour 
for gold and jewelled ornaments The copper or brass 
enamellmg of B^hmlr is good of its kmd, but coarser than 
that on silver The quasi-enamelling of Partabgarh (RajputSna) 
and Ratlam (Central India), where the article itself is of glass 
or thin enamel, set off with a silver nm or gold flower, is also 
interestmg 

Niello may be regarded as a form of enamelling practised Nwllo 
on pure silver. The desired pattern is punched and chased, 
and the hollows are loaded with an amalgam of lead, silver, 
and copper, which is then fused with silver m a furnace This 
art exists in one or two localities m Burma, but appears to be 
qmte unknown to the modem Indian craftsman 

The gold and silver plate of India could formerly be referred Gold and 
to four or five well-marked types or styles Withm the last few 
years, however, the silversmiths have taken to producing any 
or all of the styles, the result being that it has become difficult, 
if not impossible, to say where the plate may have been made 
The characteristic feature of the silver plate of Southern India 
IS swam work, composed of mythological medallions and 
canopied mches The chief centres of production are Bangalore, 

Mysore, Travancore, Madras aty, Tnchmopoly, and the GodS- 
van District The Bombay Presidency has two well-marked 
styles of silver plate^ the Poona and the Cutch In the former 
a bold npoussi form prevails, m the latter a graceful and 
intricate floral design m shallow repoussi (probably of Dutch 
ongm) is practised. Bijapur, Sholipur, AhmadUb^Ul, and 
Baroda also provide good examples of Bombay silver work 
The Kashmir styles of silver ornamentation are all forms of 
mtncate and flat repoussi, which closely resemble the patterns 
employed m the copper and papier-michd wares of the State 

Some years ago there was only one style of silver work 
in Lucknow, the jungle scene of closely compacted palms 
This is still produced, but Lucknow also imitates the style 
of all other parts of India Bengal has four great centres of 
silver-ware — Calcutta, Cuttack, Dacca, and Monghyr Calcutta 
produces a form of ornamentation m which rural scenery is 
depicted on a frosted surface It is a style now imitated all 
over India, the characteristic Bengal hut bemg nearly every- 
where shown, though probably quite unfamiliar to the majonty 
of the workers Cuttack has for many years been femous for 
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fibgree work, which has also attained a footing in other places, 
among which Tnchinopoly, Dacca, Rangoon, and JhSnsi may 
be mentioned A large portion of this work is accomplished 
by children, the sons or pupils of the craftsman The prmcipal 
articles made by the Burmese silversmiths are bowls, jars, 
plates, &c 

Baina< Damascening and encrustation both denote the surface 
omamentaton of one metal by the apphcation of others In 

wares. damascening {kofigan) iron or steel is usually ornamented with 
gold or silver wire In the vanous forms of encrusted work 
the ground metal is rarely steel, and the appUed metals are 
seldom m the form of wire. Encrusted wares fall into two 
mam classes, according as the applied metal is raised above or 
left below the surface Tanjore ware is representative of the 
first class, and hdn of the second, though in some forms of 
bidrt the applied metal is mainly above the surface, much as 
in Tanjore ware The art of damascening appears to have 
onginated with the ornamentation of swords and other weapons, 
but m modem India it is also applied to the adornment of 
articles for domestic use The chief damascemng centres are 
Sifilkot, Gujrat, and Lahore m the Punjab, Jaipur, Alwar, and 
Sirohi in RajputSna , Dati£ m Central India , HyderS.bSd and 
Travancore Btdri ware takes its name from Bldar in the 
Hyderabad State The other chief centres of production are 
Lucknow, Murshdabad, Pumea, and to a small extent Kashmir 
The encrusted ware of Southern India is of two classes that of 
Tanjore, in which the applied portions stand in bold relief, 
and that of Tinipati, m which the applied metal is levelled 
vnth the surface Brass and copper with silver encrustations 
are common to both forms, while Tnchmopoly brass vessels 
are encrusted with tmc 

Copper Indian craftsmen show a large capacity in the utihzation of 

and brass copper and brass and their alloys In Burma, for example, 
images of a stupendous size are cast m brass by a small band 
of operators, whose apphances would seem absolutely inadequate 
judged by European standards In many parts of India agam, 
as in RSjputSna, cham bangles are moulded and sold for 
a few annas a pair, which in Europe and Amenca could not be 
produced at many times the pnce charged Between these 
extremes in magnitude and mtncacy hes the range of domestic 
and sacred utensils, for the production of which every village 
possesses its skilled coppersmiths Ordinary domestic utensils 
are rarely ornamented, but their shapes are often extremely 
graceful The article most generally used by the Hindus is 
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the lota, a globular melon-shaped vessel, with an elegantly 
reflexed nm, which doubtless originated irom the partially 
expanded flowers of the sacred lotus The Muhammadans 
have given their vessel {ionti) a spout, because the Koran 
ordams that a man should perform his ablutions m running 
water, and the falhng of water through the spout is considered 
to comply with this direction^ The shapes of the lota and 
tonti have given birth to widely different forms of domestic 
and decorative metal-work Some of the most beautiful and 
mterestmg copper and brass wares of India are those directly 
required for ceremonial purposes, or which have been derived 
from the implements used at the temples The following are 
the pnncipal centres of ornamental copper- and brass-work 
Kashmir, Nepll, and Sikkim, Amritsar and Lahore m the 
Punjab, Lucknow (copper) and Benares (brass) m the United 
Provinces , Jaipur, Bikaner, Dholpur, Ujjain, and Indore in 
Rajputfina and Central India , Poona, Bombay, Nasik, Bijapur, 
Baroda, and KathiawSr m the Bombay Presidency, Mysore, 
Madras, Madura, and Vellore m Southern India The brass- 
work of Jaipur, which is especially artistic, takes the form of 
mimature, and charmmgly natural, reproduction of bullocks, 
carts, and scenes from country life generally The gongs and 
images of Burma are also well-known 
Old Indian stone-work may be conveniently classed under stone- 
three great types, conegponding with the excavation of cave 
temples and the construction of topes, the building of the 
Jam, Chalukyan, and subsequent Hindu temples, and the 
Fathan and Mughal mosques, tombs, and palaces The 
eclectic architecture of Akbar was developed by Shah Jahan 
into the Indo-Saracemc style, which may be descnbed as a 
day.z1ing picture m photographic detail, that subsequently 
d^enerated mto the tawdnness and eccentricity of the tombs 
of JunSgarh The chief centres of stone-work m India, 
anaent and modem, are m Northern India, Peshawar Distnct 
(Graeco-Buddhist remains), and the temples of Martand m 
Kashmir, for ancient work, and the Kutb Minar, with the 
fort, palace, and aty of Delhi, for Muhammadan production , 
m the Umted Provmces, Agra, Fatehpur Sikri, Muttra 
(Bnndaban), Bundelkhand, and MirzSpur, m Rajputana and 
Central India, Chitor, Mount Abu, SSnchl, Dig, and the Sas 
Bahu temples and Jam sculptures of Gwalior for anaent 
monuments, with Udaipur, Bikaner, Makrana (in Jodhpur), 
Jaipur, Alwar, Bharatpur, Dholpur, Jaisalmer, Ajmer, and 
Gwalior (fort) for modem work in marble or sandstone In 
VOL III. R 
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the Central Provinces, ChSnda and BhandSra have attained 
a fairly high reputation for stone-work, and the marble of 
Jubbulpore is well-known. Bengal has little stone of any 
kind, and the art of stone-camng is therefore practically 
unknown except m Bih^, Chot£ N^ur, and Onssa, where 
It is found in Manbhum, Sasar^ GayS, Monghyr, Bhubanes- 
war, and Puri In Western India good sandstone and rough 
marble, or rather various forms of limestone, are met wii, 
the best-known carvers and masons being in Rewa Kantha, 
Ahmadabad, and KSthiSwar The anaent monuments of 
greatest repute are the cave temples of Blephanta, Kanhen, 
Nasik, KSxli, Ajanta, and Elloia, and the mosques, temples, 
and palaces of Bi33.pur, AhmadS-b^, Gim^, FSlitana, and 
Madbidn (South Kanara) Southern India has several centres 
of modern stone-carving which, however, compare unfavourably 
with the work of even three or four centunes ago The best 
known of the ancient monuments are at Amaravati, Mahabalipur, 
and Hampi, with the temples of Madura, Conjeeveram, 
Tanjofe, RSmeswaram, Perur (near Coimbatore), Vellore, and 
SiTrangam Somn^thpur, Beltlr, and Halebid (in Mysore), 
and Warangal and Golconda (m Hyderabad), may also be 
mentioned 

The carvmg of small articles and models is practised in 
sandstone at Mirzapur, Agra, Gwahor, Bharatpur, Jodhpur, 
Karauli, and Bikaner, m marble at Jaipur, Jodhpur, and 
Jubbulpore , and in alabaster and soapstone at j^a 

The green jade stone, worked up at Bhera in the Punjab 
and a few other localities, has been classed as false jade or 
rather a very pure fortn of serpentine It is softer and more 
easily worked than the jade whch comes ftom Burma This 
* Indian jade’ comes from Afghanistan, as does the stone 
known to the natives as sulaimant (Purbeck marble), though 
the latter is also found in the Punjab Salt Range Cups, 
hukka^Qm\% caskets, sword and dagger handles and such-hke 
articles, made of ‘Indian ’ jade or true jade, ar6 often nchly 
jewelled 

‘The agate vases of Broach and Cambay haVe been ftimous 
under the name of Murrhine vases from the time of Pliny ’ 
The polished and cut pebbles of India have probably been 
spread over the world to an extent of which few people are 
consaous. It is said that the pebbles which the tounst or 
visitor is mduced to buy at many well-known seaside and 
other resorts in Europe, as mementoes of the place, have not 
only been originally produced but have been cut and polished 
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m India. A feature of the pebble trade of India, not very 
generally known, is that the stones are often coloured 
artificially 

Cut garnets, in the form of necklaces and other small articles Gameu 
of personal adornment, constitute an important section of the 
lapidary craft of India The cbef centre for the production 
of these goods is Jaipur Rock crystals are largely cut in 
vanous places, and are made into sword and dagger-handles, 
or into beads, buckles, necklaces, and the like These too are 
extensively produced m Jaipur The so-called rock-crystal 
buckles of Kashmir are made of ‘paste diamonds’ specially 
imported for the purpose 

A large trade is done in the manu&cture and sale ofTarqnoise 
turquoise jewellery. The chief traflSc is from Kashmir , and 
mliaiL the past few years a new industry has arisen in that 
State m the production of picture-frames and other small 
objects m copper, with a sur&ce layer of fragments of false 
turquoise compacted by a cement 

Some of the glass productions of Patna are artistic, but the Glass- 
majonty are imitations of English ware m bad taste and worse 
execution The manufacture of glass bangles is a very common 
village mdustry 

From the nature of the designs employed, Sir George Inlaid 
Birdwood has mamtamed that the mlaid work of the Taj at 
Agra and the other great Indo-Saracemc monuments is m all 
probabihty an mdigenous art Other wnters, however, contend 
that It was purely Florentine j^teira dura, mtroduced mto India 
by Anstm de Bordeaux, and m support of this contention it 
may be noted diat many of the flowers so vividly depicted in 
the Indo-Saracenic tombs and palaces could hardly have been 
familiar to the stone-workers of Agra and Delhi, though they 
are carved and inlaid with a hfe-hke accuracy that is remark- 
able The glory of the higher art production of Indian stone- 
work may be said to be this inlaymg on marble The great 
centre of the crait is Agra^ though it is not unknown in other 
parts of India, e g m Bharatpur and Mysore, and the work of 
Bharatpur is m some respects supenor to that of Agra, 

The absence from India of a good and abundant kaolm has Pottery 
doubtless greatly retarded the higher developments of the 
potter’s craft, but perhaps less severdy than the social and 
religious customs of the people According to Hmdu observ- 
ance, pottery is easily defiled and must be broken whenever 
polluted. The artistic skill of the Hmdu potter has, m con- 
sequence, been developed in the manufacture of jais in which 
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to store gram, spices, and pickles, rather than in the production 
of eating or drinking vessels With the Muhamniadans it may 
be safely inferred that the glazmg of pottery originated with the 
production of tiles used in the ornamentation of tombs and 
mosques In Southern India terra-cotta assumes a greater 
importance than m the north, and pottery of high quahty, and 
m a style quite unlike that of Northern India, is produced at 
numerous centres. Potters, whether Hmdu or Muhammadan, 
may be placed under two classes— the htmMr or village potter 
who as a rule produces non-glazed pottery, and the artistic 
potter or kuzagar who turns out coloured glazed ware. With 
the solitary exception of the pottery of Vellore, all the present- 
day glazed pottery of India is essentially of Muhammadan 
ongm 

Terra- Unglazed pottery, or terra-cotta ware, is met with all over 
cotta ware, jn gQj^g ojiggs it is made so thm that it has been called 

kagkazi (paper pottery), of this nature is the tena-cotta of 
GujranwSla, Bahawalpur, and Alwar Sometimes a design is 
moulded on the surface by the fingers prior to firmg, the best 
example of this is the Aligarh pottery Siwan and Khulna 
(Bengal), Azamgarh and Chunar (Umted Provmces), Ratnagin 
(Bombay), Madura (Madras), and Tavoy (Burma) have a 
reputation for black pottery , but this is frequently of very poor 
artistic quahty The coatmg of pottery with coloured lac and 
other substances is practised m RSjputana and Southern India, 
At Lucknow a high standard has recently been attamed m the 
production of artistic terra-cotta statuettes, which recall the well- 
known Tanagra figures, though they hardly attam the freedom 
and breadth of treatment of ^ese classic productions. 

Painted The most-reputed centres for pamted pottery are Peshawar 
pottery. (Frontier Province); Jullundur, Hoshiarpur, Jhajjar, Pmd 
Dadan Khan, Gujr^wSla, RAwalpmdi, BahAwalpur, and 
Lahore (Punjab), Amroha, Lucknow, Utraula, and SilSpur 
(Umted Ihrovmces) , Kotah (Rajputs) , and Salem (Madras) 
The colour is given after the pottery has been fired. This art 
is mtunately connected with the production of idols and other 
sacred objects, and with the frescoing of the walls of temples 
and houses, and is quite unconnected with the kmdred 
Muhammadan art of glazing pottery The black pottery of 
Pmd DSdan Khan, painted m red, is as different from the gilt 
pamted pottery of Peshawar and the yellow and red ware of 
Lahore as it is possible to imagme. "WMe the majonty of the 
designs are undoubtedly Hindu m ongm, others are closely as- 
sociated with one or other of the great Muhammadan dynasties , 
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as for instance at Sasar^ m the Shah§,bad Distnct of Bengali 
where a remarkable form of painted pottery is made quite 
unconnected with any other Indian style of ornamentation 
The production of glazed pottery may be classed under a Glazed 
few characteristic types That of Peshawar resembles majo- 
lica, the prevalent form bemg green and pink on a milky 
white The pottery of Delhi and Jaipur is produced from 
ground felspar mixed with gum or starchy and cannot, in con- 
sequence, be formed on the potter’s wheel, but has to be 
moulded by hand The artistic pottery of Multan, like that 
of Smd, onginated with the production of tiles, and then 
spread to the production of vases, plaques, and other orna- 
mental wares The deep blues and whites which were for- 
merly charactenstc of the Multan work have, however, now 
disappeared, and the modem out-turn is extremely poor The 
patterns of Smd, which have been imitated in Bombay proper, 
through the medium of the School of Art, may be classed 
under two forms tiles for the decoration of tombs and 
mosques, and vases for domestic use and ornament The 
tiles were nearly always, like those of Multan, on a white field 
with blue design RSmpur and Khurja (Umted Provinces) 
manufacture articles in quamt shapes, such as the undulating 
forms of the pumpbn and the constricted melon The Vellore 

pottery is made from a fine white clay which yields readily to 
the most dehcate treatment, and when glazed is either m a 
clear emerald green or a deep dull brown The pottery of 
Burma, and more especially of Pegu, has been famed horn 
anaent times The most cunous forms of this pottery are the 
quaint urns used for stormg the ashes of tht fofi^is 
In 1900 there were eighty-four pottenes in India, employ- 
mg about 2,400 persons The chief of these are situated at 
Aligarh, RSniganj, Jubbulpore, Ferokh (m Malabar Distnct), 

Cahcut, and Bombay (School of Art Works) 

Several parts of India are famed for their marble-like cement Plaster of 
work, stucco or chmam This is made with hme, mixed with 
sand and plaster of Pans or powdered marble, and very often work 
with sugar, or some glutmous substance such as the gum from 
the hel fruit or even white of egg , and it assumes a remarkably 
hard consistence and an exceedmgly fine pohsh In Bikaner 
the walls of houses coated with this surface are beautifully 
carved just as the stucco is about to set 
Cement or plaster of Pans is also used as the impacting and Glass 
embeddmg material for glass mosaic. In some of the more 
recent of the Indo-Saracenic palaces the ceilings are adorned 
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in nch geometric designs made of fragments of mirror glass set 
in cement This is known as sUsha workj and its effect, 
though brilliant, narrowly escapes the charge of vulgarity 
The Burma glass mosaics, cemented with have already 
been referred to on p 175 


XL Conclusion 

The Indian Legislation to regulate labour m factories was first intro- 

Fartory duced m 1879. Attention had been drawn to the subject by 
certam remarks m a report on the administration of the Cotton 
department m Bombay, and a commission appomted by the 
Bombay Government advised the enactment of a simple law 
restnctmg the hours of employment of children and requirmg 
that machinery should be properly fenced. It was at first 
proposed that Local Governments should have the option of 
extending the measure to their respective temtones, but the 
Act (XV of i88x) as finally passed was general and compul- 
sory It was, however, modified m the mterests of manufac- 
turers by reducmg the minimum age for children to 7, and the 
maximum to 12 years, Local Governments were empowered 
to appomt special Inspectors or to make over the work of m- 
spection to Distnct Magistrates. The defimtion of factory 
limited the apphcabon of the law to premises where not less 
than 100 persons ordinarily work and where steam, water, or 
other mechamcal power is used, while mdigo factones and 
premises situated on and used solely for the purpose of a tea 
or coffee plantation were altogether exempted 
In Z890 a commission was appomted to inquire into certam 
pomts connected with the subject, and the law was amended m 
accordance with their recommendations m 1891 The changes 
then mtroduced were bnefiy as follows . — ^The defimtion of a 
factory was extended to mclude establishments employmg 50 
hands, mstead of 100 as before, and power was given to bring 
under the Act any estabhshment employmg only 20 bands. 
The hours of employment for women were limited to ii, with 
intervals' amounting to i J hours The minimum age for chil- 
dren was raised from 7 to 9 years, and the maYiTm^Tn age from 
12 to 14, the length of employment per diem m the case of 
children was reduced fi:om 9 to 7 hours, and their employ- 
ment at mght-time was forbidden There are other provisions 
prohibitmg Sunday labour, except m mdustnes of a speafied 
nature, prescribmg mtervals of rest for men as well as for 
women, and givmg Local Governments power to make rules to 
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regulate water-supply, ventilation, cleanliness, and other sanitary 
matters The Act is now about to be amended further, with the 
object of bringing withm its scope factories which work for less 
than four months durmg the whole of any one year, and which 
have hitherto been exempt from the operations of the Act , and of 
ensuring that the provisions of the law relating to intervals of rest 
are more generally observed, and that the further precautions 
which experience has shown to be necessary are taken to guard 
against injury or death of the operatives by fire or other- 
wise 

Pnor to 1890 the duty of mspection was entrusted to the 
magistracy in all Provinces except Bombay In the latter 
Presidency the appointment of a special Inspector under the 
Act was made m 1883, but was discontinued m 1887. In 
189a two special Inspectors were appomted, one for the Bom- 
bay Presidency and the Central Provmces, and another for 
Bengal and the Umted Provmces These are the only Pro- 
vinces where special Inspectors have been appomted, else- 
where inspection work is done by Distinct Magistrates, who 
are ex-offiao Inspectors, and by subordinate magistrates and 
other officials appomted by -the Local Governments as Inspec- 
tors under the Act 

Information regarding the number of factones and the 
average number of hands employed m them in 1893 and 
1903 respectively is given m the table below — 


Province 

Number of 
factones work- 
up and liable 
to be inspected 

Avsraob Number of Hands bhiloybd daily 

Men 

Women 

Cbildren 

Total. 



1903 

1903 

1903 

1893 

1903 

Madras 

Bombay 

Bengal 

Umted Provmces 
Punjab 

Bnnzia 

Central Provinces (m 
dndmg Beiar) 
Assam 

Ajmer-Merwara 
North-west Frontier 
Province 

Total 

267 

^68 

46 

34 

in 

22* 

9 

1 

81 

416 

258 

122 

188 

188 

391 

13 

2 

2 

30 . 3 S 3 

136,995 

168,360 

33 » 47 ^ 

191095 

3 i »327 

351905 

66p 

40 

a, 84a 

38,75* 

as, 813 

3,649 

*,996 

861 

* 4.957 

486 

Sao 

*4 

a,oo7 

7,163 

18,841 

17843 

I7O37 

157 

1,919 

138 

17 

28,467 

126,145 

i 39>973 

20,005 

17,288 

8,355* 

1,28a 

539 

367 «* 

182,910 

313,014 

38,968 

a3,ia8 

3 *. 34 S 
4a, 781 

3,231 

1,006 

64 

715 

1,661 

44 r. 8 i? 

90,700 

337 iaa 

348,438 

571,639 


Bxcladmg Berar, forvhicli figures are not available for 1693 
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The following extracts from the Indian Census Report, 1901 
(chapter vi), will afford some useful information in regard to 
the occupations of the people of India — 

"Nearly two-thirds of the total population have returned 
some form of agnculture as their pnnapal means of subsis- 
tence j 52 per cent are either landlords or tenants, 12 per 
cent are field labourers, and about i per cent are growers of 
special products and persons engaged in estate management, 
&c In addition to these, about 2 J per cent , who mentioned 
some other employment as the chief source of their livelihood, 
are also partially agriculturists, and another 6 per cent , who 
have been shown under the head of ^‘general labourers,” are 
doubtless m the main supported by work in the fields About 
15 per cent of the total population (mcludmg dependents) are" 
mamtained by the preparation and supply of material sub- 
stances ^ and of these more than a third find a hvehhood by 
the provision of food and drink, and a quarter by workmg and 
dealing m textile fabrics and dress Domestic and sanitary 
services provide employment for very few, and the number of 
persons who subsist by this means is less than 4 per cent of 
the population The occupations of about 2^ per cent fall 
under the head “ commerce, transport, and storage,” the num- 
ber engaged m “commerce” being slightly greater than that 
in “transport and storage” Government service and the 
“learned and artistic professions” are the pnnapal means of 
support of 19 and 17 per miUe respectively 
" The above proportions refer to the total population , those 
for cities follow very different hnes In these large 
centres of population, instead of two-thirds, barely one-twelfth 
of the population are dependent on agnculture, and the num- 
ber engaged in the “preparation and supply of material sub- 
stances ” nses from one-sixth to two-fifths , one-eighth denve 
a hvehhood from “commerce,” and nearly as many from “ per- 
sonal and domestic services ” , one-deventh from “ unskilled 
labour,” and one-fourteenth from Government service 
"We have already seen how, m all aties taken together, 
agnculture is the means of support of only one-twelfth of the 
inhabitants, as compared with two-thirds in the general popu- 
lation, but m some of the selected cities the proportion is much 
lower even than this In Bombay only one person in 130 is 
thus supported, in Karachi one in 40, m Rangoon one m 33, 
and in Calcutta and Madias one in 28, 

‘The preparation and supply of material substances, which 
m India at large support one person in six, m aties afford a 
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livelihood to two m five In Delhi, Ahmad^bSd, and Amntsar 
more than half the mhabitants are thus engaged, the proportion 
IS above the general average m Bombay, Madras, Rangoon, 
Karachi, and Howrah, but m Calcutta, Lahore, and Allahfibad 
and— strange to observe — Cawnpore, it is below it In Bombay 
and Ahmadabad the cotton mills support one-seventh of the 
population • . . In Rangoon one-mnth of the population find a 
livehhood m the nee mills Jute mills and jute presses support 
one^leventh of the inhabitants of Howrah, and one-nineteenth 
are maintained by its machmery and engmeermg workshops 
The leather factones of Cawnpore support nearly 3 per cent 
of the population 

* Commerce, mcludmg transport and storage, is essentially 
an urban form of occupation, and is returned m aties by one 
person m eight compared witb one in thirty-eight in India at 
large , in Calcutta and Rangoon the proportion nses to one m 
four, and in Bombay, Madras, Delhi, Lahore, Amritsar, and 
Howrah it is one m six or thereabouts, but m Karachi it 
is only one in twelve, in Ahmadabad and Cawnpore one in 
thirteen, and m Allahabad one in twenty-seven. The variations 
from the general average for cihes in the case of learned and 
artistic professions (one m seventeen) are not as a rule very 
marked, but the proportion is unusually low m Allahabad (one 
m forty) and highest of all m Madras (one m twelve) 

* Unskilled labour finds most representatives in Howrah (one 
m six), Bombay (one m seven), and Agra, Cawnpore, and 
AUahSbad (one m eight) The high proportion m Howrah is 
due to the entry under this head of 10,000 persons whose 
means of hvehhood was entered merely as factory work,” and 
who could not therefore be assigned to any definite group , and 
if these be excluded, only one person m nine depends for his 
livelihood on “unskilled labour ’’ It is possible that the figures 
for some of the other aties have been similarly affected by 
defects m the ongmal return 

*It would be interesting if the table of occupations could Laige 
be utilized to’ throw light on the extent to which the mtro- 
ducton of European capital and methods of work has influenced 
the functional distnbution of the people It is, however, not 
always possible to draw a distmction between imported, if one 
may use the expression, and indigenous occupations. The 
group “Bankers, money-lenders, &c,” for example, mcludes 
both the European banker and the village usurer, and “general 
merchants” mdude both the wholesale traders of the Presidency 
towns and the mdigenous dealers in general merchandise of 
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rural areas The labourers engaged in the construction of 
railway embankments and canals cannot be distinguished in 
the returns from those working on roads. The advent of the 
Bntish has greatly augmented the number of persons employed 
in the duect administration of the country, and has also added 
enormously to the staff of teachers^ engineers, medical practi- 
tioners, and the like , but of these, too, no reliable count can 
be taken There are, however, certain occupations which 
are wholly exotic, of which the pnncipal ones are noted 
below — 


Persons 

Occapodons supported. 

Railways (open line) 503 i 993 

Post Office 133)933 

Telegraphs 20,490 

Tea gardens « ^ 74)975 

Coffee plantabons 106,154 

Cinchona plantations 1,007 

Indigo factones I5»783 


Total 1,656,335 

These are shown by the returns to be the means of support 
of if milhon persons, or between live and six persons 
per miUe In most cases, moreover, industnes conducted 
m factones have been distmgmshed m the course of com- 
pilation from the corresponding hand mdustnes The return 
IS not complete^ some factory mdustnes, such as woollen 
mills, have not been differentiated, while even where they have 
been, the entnes m the schedules were often not suffiaently 
precise, and factory employes were m consequence relegated 
to the group provided for hand-workers, or to some more 
general head, so that the census figures often fall far short 
of those collected in connexion with the Return of Large 
Industnes published by the Director-General of Statistics So 
far as they go, however, these figures show that, in addition 
to the persons included m the above statement, more than 
miUions are employed m factones, coal-mmes, mid other 
undertakings founded with European capital, or conducted 
according to European methods The total thus exceeds 
3,000,000, or X per cent of the total population. This may 
not seem very much, but it is at least a begmning, and there 
are many m^caUons that India is entering on a penod of 
great industrial activity The local production of coal, coupled 
with the extension of railway cotnmumcations, has removed one 
of the chief obstacles to progress, and, in Bombay at least, 



iv] A£TS AND MANUFACTURES 351 

native capital is begmmng to flow more fireely towards industnal 
enterpnse The mam difficulty m this connexion is that the 
ordinary native of this country does not yet put much trust m 
jomt-stock undertakmgs, and the small capitiihst still fights shy 
of mvesting his savmgs m companies 

‘ Of all the mdustnal undertakmgs, properly so called, the 
cotton mills are hy &r the most unportant According to the 
Census, 347,738 persons are supported hy employment in these 
mills, of whom 185,875 are actual workers Half the total 
number are m the Bombay Presidency, and the rest are 
distnbuted over various parts of the country, the largest 
number m any smgle Frovmce being m Madras, where it 
amounts to 17,486 Jute mills are returned as supporting 
130,664 persons, practically all m Bengal, and colhenes 
100,329, more than four-fi^ of whom are found m the 
same Frovmce. . . 

‘Next to Class B (Pasture and Agnculture), Class D is 
numencally the most important m the whole occupation 
scheme, and mcludes the means of hvehhood of 45,750,000 
persons, or 155 per thousand of the total population It 
compnses no less than eleven Orders, the largest being “VII— 
Foo^ Drmk, and Stimulants ”, and “XII— Textile Fabncs and 
Dress,” as shown below — 


Order 

Persons 
snppoited, 
in tbonsaads 

VII Food, drink, and stunulants 

i 6 i 7 S 9 

VIII Light, fixing, and forage 

. 1,461 

DC Buildings 

1,580 

X Vehides and yessels 

X33 

XL Snpplementaiy Teqmietnents 

1,252 

Xn, Textile fabncs and dress 

11,214 

Xm Metds and pieaons stones 

3 . 7 « 

XIV Glass, earthen and stoneware 

. 2,145 

XV Wood, cane, leaves, dec . 

3.790 

XVI Drags, gums, dyes, &c . 

456 

XVII Leather, &c 

3 .a 4 »’ 
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Reviews of the Trade rflndta^ pnbli^ed annually 
Industrial Monographs pnbli^ed by PrOTincial Governments at their 
local presses, among which may be mentioned— 

Saiyid Miiammad Hadi —Dyes and Dyeing of the North-Western Pro- 
vinces and Oudh {United Provinces), 

A Chatterton— Working in Leather in the Madras Presi- 
dency 

H G Vliitcso^—Tafmtng and Working in Leather in the United Pro- 
vinces 

£ Thurston —Cotton Fabric Industries of the Madras Presidency 
R. £ Enthoven — Cotton Fabrics of the Bombay Presidency, 

C A Silhenad — Cotton Fabrics of the Untied Provinces 
A Blennerhasset — Cotton Fabrics of the Centred Provinces, 

J Samman — Cotton Fabrics of Assam, 

K N. "BBSiesjee— Cotton and Woollen Fabrus of Bengal 
A Yusuf All Silk Fabrics ef the United Provinces 
£ Thurston. — Woollen Fabric Industry of the Madras Presidency 
A, W. Pun. — Woollen Fabrics of the United Provinces 
D C« Johnstone — Woollen Manufactures of the Punjab 
£ Holder — Brass and Copper Ware cf Madras 
T. N Mukhaqi — Brass and Copper Ware of Bengal 
G R Dampier — Brass and Copper Ware of the North-Western Pto- 
vinces and Oudh {Untied Province^) 

D C Johnstone — Brass and Copper Ware of the Putyah 
D C Johnstone, — Brass and Copper Ware of the Central Provinces, 

H J, Tozer —Manufactures of India (Society of Arts Journal, June a, 

1905) 
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TABLE I Trade ibt Giims, Resins, &c 


253 


(A) Gums and Resins, &;c. 

I Arabic, Benjaxmn, olibazinm, resin, Sec 

2, Pitch, tar, dammar 


Total 

(B) Inspissated SapSi &c (excluding ' 
Opium) 

3. Caontchonc . 

Manofactared 

Cntcb • 

5 Gambler 

6 Aloes^ asafoetida, camphor 


Total 

(C) Animal Resins 

7. Lac Stick 

Shell 

Button 

Other sorts 

Total 

8 Wax (excluding candles) 

Grand Total 

Grand Total for 1876-7 
„ „ 1886-7 

„ „ 1896-7 

„ „ 1901-* 

» « 1902-3 




Imports 

Exports 

ao 8a 
a8 31 
4096 

5147 

4989 

91 ao 
1,02 81 
1,89 93 
1,16 36 
2,08 91 


TABLE II Trade in Oilseeds, Oils, and Perfumery 
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TABLE III Trade in Dyes and Tans 



Imports for 

In of 

mpees. 

Exports for 

rupees 

I Vegetable dyes and tans • • 

a Animal ^ea 

3 Mineral ayes • • 

4 Others not speafied 

1375 

119 

8a 67 
z 60 

1,74 66 
Nil 

Nil 

0 96 

Grand Total 

98.31 

1.75 63 


Imports 

Exports 

Grand Tottl for 1876-7 

» >• * • 

„ » 1896-7 

« » >90*-* 

„ » 1903-3 

12.66 
a6 15 

73 13 

3,53 ir 
4,33 56 
5,00 97 
3,43 85 
1,83 03 


TABLE IV Trade in Animal Products 
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TABLE V Trade in Fibres, Textiles, &c 
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Exports for 

rupees 

I Apparel, &c * 

a Canes and rattans 

3 Cordage and rope 

4 Coir (raw and manufactured) 

5 Cotton, raw 

Cotton, twist and yam 

Cotton, piece-goods, 8cc 

6 Flax (raw and xnanufactnxed) 

7 Hemp (mw and manu&ctured) 

8 Jute, raw 

Jute, naanufactured (all kinds) 

9 Mats and mattmg 

10 Paper, all kmds 

Paper materials 

II Silk, raw 

Silk, mannfactmed (all kmds) 

IS Umbrdilas . 

13 Wool, raw 

Wool, manufactured (nil kinds) 

1,71 64 
3*04 

590 

050 

50? 

2,72^ 
28,28 56 
1991 
503 

0 12 

11 s8 

3 69 
B2 18 
Nil 

59 29 
I>8a 35 

94 

1585 

0 37 
618 
5017 

*4.37 6i 

8,84.I6 
1,63 08 

0 18 

4856 

11,71 81 
9,46 93 

0 59 
Ntl 

0 36 
6343 
833 
Ntl 

1.37 74 
*7 43 

GRA^D Total 

38,68 15 

<59,63 64 


Imports. 

Exports. 

Grand Total for 1876-7 

„ „ 1886-7 

„ „ 1896-7 

„ „ 1901-2 

„ „ 1902-3 

21,84.70 
34.88 77 
30.39 51 

40,13 07 
37,02 35 

18,57 91 

36.07 38 

39.08 90 
48,7348 

48,33 'I 


TABLE VI Trade in Edible Substances 



Imports for 

InSSSiBof 

rupees. 

Exports for 

In«of 

rupees. 

1 Coffee 

2 Tea 

3 Tobacco 

4. Opium 

S Beverages 

0 Sugars 

7 Spices and condiments 

8 Frmts and vegetables 

9 Cereals and pulses 

10 Provisions 

11 Others 

a 36 

20 83 
4969 
004 

1,87-75 

5.93 58 
82 20 

933 

7 00 
2,02 73 
001 

1,36 74 
8,‘;5 79 

30 97 

10,47 02 

0 01 
1041 

92 81 

54 37 
3 *>S 9 *8 

61 46 

0 26 

Grand Total 

II 55 51 

55 i 39 01 


Imports. 

Exports. 

Grand Total for 1876-7 
„ „ 1886-7 

II II 1896-7 • 

„ „ 1901-a . 

.} >3 1902-3 

3,3193 

6,5164 

8,4838 
11,43 86 
10,33 17 

35,84 71 

37,07 06 

33,54 31 

38.18 39 

44.18 91 


* Excludxag boots and shoes 
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TABLE VII 

Tkade in Metals anp Minerals 



Imports for 

Exports for 


1903-4 

IQ03-4. 


In lakhs of 

In lakhs of 


rupeea 

rupees 

I. Metals (wrought and unwronght, all kinds) 

9>9> S3 

2990 

3. Metallic manafactores (hardwarei machineiyf 



railway plant, See ) 

11,89 ^ 

488 

3 Minerals (coal, salt, mica, saltpetre, &c.) 

1,03 36 

9287 

4. Chemicals, dyes, oils 

•4»84 34 

13 os 

5 Stones and building matenals, &c 

3390 

0*45 

6. Earthenware 

38 46 

038 

7 Glassware 

1,01-17 

088 

8 Pigments and pamts 

43 79 

I 80 

9 Precious stones 


935 

lo. Jewellery and plate . 

15*04 

3.18 

II. Treasure 

38153 <5i 

r6»0439 

Grand Total 

69,9441 

i 8 i 59 73 


Imports. 

Exports. 

Grand Total for 1876-7 

20,23 82 

4.8*73 

„ „ 1886-7 

25,09 S3 

3,2990 

1, 1896-7 

3?, 28 31 

6,1451 

„ „ 1901-a 

47 i 83 45 

13,01 73 

„ „ 1903-3 

58,87 80 

21,31 74 


jTote — ^Thu table incltides imperts on bebalf of GoTemment 




CHAPTER V 


COMMERCE AND TRADE 

/. History of Foreign Trade 

The first four chapters of this volume, deahng with Agncul- 
ture, Forests, Mines and Mmerals, and Arts and Manufactures, 
have incidentally mduded many details of the foreign trade 
of India. In the present chapter it is proposed to sum up the 
leading features. 

The chief trade of India has always been with countnes Early 
lying to the west In the earliest times traffic naturally passed 
by land It began with the exchange of commodities between 
neighbounng tribes, and by degrees a regular route was estab- 
hshed between the Caspian or Black Sea and the Indus, by 
way of the Oxus and the Hmdu Kush The difficulties of trans- 
port must always have prevented this route from bemg used 
for any but valuable articles of small bulk About the com- 
mencement of the seventh century b a traffic by sea sprang 
up between the Persian Gulf and India and even Chiua^ 
From the head of the Gulf caravans followed the great road 
through Mesopotamia to Syria or Egypt Rice, sandal-wood, 
and peacocks were earned by this route from India. Although 
trade m the Red Sea had been devdoped at an early penod, 
it was not until the discovery by Hippalus (about a.d 47) 
of the possibility of using the regular winds of the monsoons 
that a third route to India was opened, which gave a consider- 
able impetus to trade An anonymous writer of the first cen- 
tury A D has desenbed the trade m some detail, and from 
his work we learn that India exported spices, precious stones, 
and large quantities of muslm and other cotton goods* In 
return India took gold, silver, brass or copper, tm, lead, coral, 
and cloth The value of this trade must have been con- 

^ It has geaefiaUy been hdd that the traffic by sea was mndi older , but 
aee J Kennedy m Journal of (ha J^oyal Atiahc Society, 1898, p 241 

® J W M^Cnndle, Commerce and NosagaHon of the Erythraean Sea, 

1879 
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siderable, for Pliny complains that the annual dram of specie 
from Europe to India was never less than 55,000,000 sesterces 
{£458,000) 

Mediaeval The northern trade-route, though never of great importance 

period India, jomed the ancient road between Europe and China, 

and for a tune prospered by the closing of the Synan route 
dunng the Crusades Under the care of Genoese traders it 
was a source of wealth to the Byzantme emperors til the Turks 
took Constantinople m 1453 The Syrian caravan tade, which 
had thnven under the Arabs, was threatened by the Mongols 
as early as 1238 when Baghdad fell, and ultimately shared the 
fate of the northern path The Venetians, who had secured the 
supremacy of the Mediterranean, yielded before the Turks m 
1470, and early m the sixteenth century the conquest of Egypt 
placed the command of the last route to Europe m the hands 
of the Turks 

ThePortn- Throughout the fifteenth century the Portuguese had been 
slowly feeling their way down the west coast of Afnca, and m 
1498 Vasco da Gama landed at Cahcut Along the Malabar 
coast he found ports or open roadsteads where merchants from 
Ceylon or Malacca met those from the Persian Gulf or the Red 
Sea* The Portuguese estabhshed their trade at the expense 
of the Arab merchants by violent measures, and opened 
factones which were gamsoned by soldiers A fort at Ormuz 
commanded the Persian Gulf, the establishment of Goa 
secured the export trade m pepper and gmger on the Malabar 
coast, and the conquest of Malacca gave the Portuguese the 
spice trade with the Farther East In addition to spices, the 
exports included gems, drugs, dyes, perfumes, art products, 
and textiles, which were chiefly paid for m silver, though 
woollen goods, Imen, velvet, hardware, glass, and chemicals 
were also imported. 

The Dutch The Portuguese allowed naturalized foreigners to take part 

a^Ettg- ^ ^ India, the monopoly of which had been 

secured by a Papal bull, and Antwerp became the great com- 
mercial centre of Europe. The failure to discover routes by 
the north-west or north-east had, however, already mclmed other 
nations to trespass, when the umon of Spain and Portugal m 
1580 and the rum of Antwerp brought matters to a cnsis be- 
tween the Cathohc and Protestant nations of Europe An 
Enghsh company trading to the Levant received a charter m 
1581, and m 1593 was authorized to trade overland with India. 
Fifteen Dutch squadrons sailed for India by the Cape between 
1595 and 1601, The first English East India Company was 
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founded m 1600, to counteract the monopoly which the Dutch 
were already establishing The early traffic was mainly with 
the Spice Islands, and it was not till 1608 that Surat was 
visited, which soon became the head-quarters of the Company’s 
busmess on the mainland of India. 

By the beginning of the seventeenth century Portuguese Scven- 
enterpnse had degenerated mto mere piracy, and was soon 
driven from the field For a time there was keen nvalry and cwtunes 
warfare between Enghsh and Dutch m the Spice Islands 
Though ousted from the Archipelago, the English gradually 
made good theur footing in India. Factories were founded on 
the east coast and m Bengal , and m spite of troubles at home 
and constant struggles with the Dutch, or with pirates on the 
Malabar coast and near the mouths of the Ganges, trade m- 
creased rapidly 

Just before the first half of the eighteenth century the 
Enghsh had to face the open hostility of the French , and the 
history of trade is merged m that of temtonal acquisition, till 
in 1813 the trading functions of the Company m India were 
brought to a dose, except so fax as the monopoly of trade with 
China was concerned, and this also ceased m 1833 

For many centunes the trade of India hardly developed m Character 
nature or m volume beyond its condition m the first century 
A D With the advent of the Portuguese the mamland of 
India gradually took a larger share m the trade, silks and ivory 
being added to the exports, with pearls from the Persian Gulf 
Still the trade was limited to the products of the coasts and 
to articles of high value in comparatively small bulk The 
classes of merchandise which to<lay form the vast majority of 
Indian exports were only dealt with in strictly local trade, and 
the regions in which they were produced remamed unknown 
to the enterpnsmg trader and navigator It was m fact prac- 
tically impossible to penetrate inland or to draw thence to the 
coast any of the products of the mtenor, and even if facihties 
had existed for local traffic, it would have been impossible m 
the conditions of navigation which then existed to convey to 
Europe at a profit the bulky articles of low value which now 
mamtam great fleets of ocean steamers and axe the staples of 
Indian trade The ports on the west coast were fed only by 
the narrow fringe of land lying between them and the Ghats, 
which formed an insurmountable baxner against commeraal 
operations On the east coast there was no port on the surf- 
beaten hne of shore until the Gangetic delta was reached at 
the head of the Bay of Bengal Hence the dimensions of this 
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greatly coveted trade were restncted withm limits which would 
now be regarded as msigmficant 
The operations of the English Company for some years 
after the grant of the first charter were equally limited An 
annual fleet of five or six ships, the largest of which re- 
presented no more than 600 tons, comprised the whole 
extent of the trade earned on by England, not only with 
India, but with Ceylon, the Archipelago, and the China seas 
The natural obstacles to commercial intercourse, the very 
imperfect development of commumcations by sea and by land, 
the state of mcessant war m the country among the rival rulers 
and states, the struggles for supremacy among the European 
adventurers, and the costly nature of the articles comprismg 
the trade which limited the demand for them, were all factors 
tendmg to keep the trade small To these causes of restne- 
tion we must add the effect of the stnet and narrow monopoly 
established In spite of these drawbacks trade mcreased, and 
m 1675 Company's exports were valued at £430,000 and 
the imports at £860,000, besides the private trade. It was 
said that the Company devoured ‘above half the trade of the 
nation* The profits were so great that in 1682 the dividend 
was 150 per cent, and early m the eighteenth century the 
Company was enlarged A century later the sales at the India 
House reached a total of £3,000,000 sterhng In 1813, when 
the abolition of the Company's monopoly was under considera- 
tion, It was stated that the value of the trade was only £2,500,000 
sterhng Compared with modem standards the volume was 
certainly not large, and so late as 1834, the earhest year for 
which a statstical record exists, the value of the whole trade of 
India was no more than— 


Imports of merchandise 
Exports „ „ 

Imports of gold and silver 
Exports „ „ 


Rs 

4,36,11,060 

7 » 99 » 34 »aoo 

i,89»30»a30 

19,47,410 

Total 14,34,33,900 


Takmg the rupee at that time to be equivalent to two shillings, 
this total represents m sterhng £14,342,290. 

The trade earned on by the Company m the eighteenth 
and nineteenth centunes was more diversified m its nature 
than it had been m the days of the Portuguese and their pre- 
decessors Silk, both raw and manufactured, mamtamed an 
important place among exported merchandise, as also did 
spices. Caheo and muslin, however, began to dechne as 
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exports, while the introduction of power-looms and spindles 
m England led to the revolution in the trade which accom- 
panies the competition of steam-power with manual labour 
Indian cotton manu&ctures were gradually displaced by 
imported goods, for the mills of Lancashire were able to maJce 
cloth that was as good for common wear as any made by hand 
m India, and much cheaper Indigo came mto great promi- 
nence as an article of export, followed by sugar m the later 
days of the Company, when the emanapation of the slaves m 
the West Indies paralysed for a time the sugar industry there 
The progress of the trade contmued, however, to be com- Reasons 
paratively slow, owing to the natural obstructions which 
remained after the Company had established its rule overmcnt, 
much of the Indian continent Durmg the first half of the 
nmeteenth century roads were non-existent, except where they 
had been constructed for military purposes, off these great 
routes all traffic was earned over narrow unmetaJled tracks 
impassable durmg the monsoon The rate of movement was 
restneted by the capacity of the bullocks harnessed to the cart 
to struggle over such paths, and the day’s journey seldom 
represented more than 10 miles In many parts of the country 
even bullock carts were useless, and their place was taken by 
pack-bullocks, which mdeed contmue to work m some 
localities at the present day Where a navigable nver ran 
through a country it was the main highway of trade earned in 
boats. Roads and nvers alike were infested by bands of 
robbers, carrying on the traditional practices which had made 
highway robbery and murder by armed gangs a lucrative pro- 
fession m the disorderly days of native misrule So separated 
from each other and isolated were even neighbounng distncts 
that the failure of a crop m one distnct imght be followed by 
famine and death, though harvests were abundant 100 miles 
away In 1780-1 the land-revenue demand m Sylhet Distnct 
was suspended because the harvest was so plentiful that it did 
not pay to carry gram to market Moreover, the appliances at 
the ports for the reception and shipment of merclmdise were 
of the most pnmitive type. The charge for freight from 
Calcutta, Madras, or Bombay to London by way of the Cape 
of Good Hope was high and the duration of the voyage pro- 
tracted, so that, takmg into consideration the charges for 
internal transit, the existence of trade was almost impossible 
except for articles for which there was a special demand, in 
which India possessed a more or less effective monopoly, and 
which could stand a voyage of many months 
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Improve- Though something had been done, especially in the Ganges 
mente alter yalley, to develop communications by road, at the outbreak of 
^ the Mutmy in 1857 there were only about 270 miles of railway 
m India, one section bemg under construction mland from 
Calcutta and another from Bombay. That event was the 
parting of the ways, the old order givmg way to the new The 
suppression of the Mutmy added largely to the Indian debt, 
and mcreased taxabon was required to meet the charges for 
mterest It was necessary, if the people were to bear an 
addibonal burden, that their resources should be developed 
This led to the recogmtion of the fact that among the reforms 
projected the extension of commumcabons must hold a promi- 
nent place, and the need for them was further emphasized by 
the nuhtary expenences of the two years spent m subdumg the 
mubneers The construcbon of railways was therefore pushed 
on apace The construcbon of canals for imgation was 
acbvely undertaken The accommodabon and faalities at the 
ports were improved The fiscal system was reformed and 
simphfied, and various other admmisbabve improvements were 
taken m hand Every measure adopted, whde it gave to the 
Government a firmer grasp of the posibon, tended to sbmulate 
the producer to acbvity and to encourage him to pursue the 
peaceful ways of trade. 

Cost of Unbl the railway system was well advanced it was not 
to possible either to fuimsh the mass of the people with imported 
^ merchandise withm their means, or to encourage the agncul- 
tunst to grow wheat, oilseeds, or cotton for the oversea market 
When these conditions came into existence in the decade 
1860-70, the durabon of the voyage between India and 
Europe by the long sea route round the Cape of Good Hope 
hampered bade in several ways It kept freights at a height 
which almost prevented commerce m arbcles that were also 
produced in countnes nearer to the Umted Kingdom, limitmg 
traffic to products of which India pracbcally possessed a 
monopoly, it also gave weevils ample bme to damage cargoes 
of wheat and seeds. This senous difficulty was removed by 
the opening of the Suez Canal m 1869, the voyage to Bombay 
by the new route bemg reduced from a hundred days or more 
to about twenty-five days m ordinary cases and three weeks 
when faster vessels were employed The reducbon was of the 
first importance to Indian bade To this and to the con- 
temporaneous linking of the ports with the mtenor m eveiy 
direcbon must be ascnbed the remarkable development of 
commerce smce 1870, for without these two feahbes none of 
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the other measures of reform which came mto operation about 
the same time could have had any substantid effect The 
tradmg community were thus enabled to supply European 
manufactures at a cost withm the means of tiie native con- 
sumer, and to send Indian products to Europe m good condi- 
tion and offer them at pnces which pernutted competition with 
other countries more favourably situated with reference to the 
consuming markets, but not possessing the cheap labour of 
which India still enjoys an abundant supply The result 
became manifest durmg the following decade, 1870-80, in 
a most striking development of trade 
This success was aided by certam administrative measures Fiscal 
taken by the Government, prominent among which was the 
reform of the fiscal system The loss of revenue and m- customs 
creased expenditure due to the outbreak of 1857 compelled 
the Government to seek mcreased resources from which to 
meet the heavy demands upon it One resource was found m 
a great enhancement of the customs duties, though it might 
have been expected that a duty of 20 per cent m a poor and 
undeveloped country was likely to have a paralysing effect on 
trade, by placmg articles taxed at such a rate beyond the reach 
of a considerable body of consumers The impohcy of such 
heavy taxation was soon recognized and the rate was reduced 
to 10 per cent , this agam was found to be excessive, and a 
further reduction was made to 7^ per cent. In 1875 the 
general rate was reduced to 5 per cent , and m 1882 the 
import duties were swept away entirely except for a few articles 
of a special character , namely, arms and ammumtion, hquors, 
opium, and salt But the customs were not confined to im- 
ports Duties had also been levied on the exportation of a 
considerable number of articles, mdudmg food-grams The 
duty imposed on wheat had in fact placed a senous restnction 
on the exportation of the gram even after facilities had been 
given to the trade by the railways and the Suez Canal, and the 
Government removed it, on the representatons of the mercan- 
tile community, m 1873. FoUowmg this reform most of the 
other export duties were repealed step by step, until by 1880 
nee was the chief article paying a tax on export ' 

Along with these duties at the ports there existed a wide- Interned 
spread system of mtemal duties, not only in Native States but 
even withm Bntish temtory A great bamer, known as the 
inland customs Ime, was gradually raised across the country 


^ For a fuller acconnt of sea customs, see Vol IV^ chap Tiu 
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and guarded by an elaborate system of patrolling It stretched 
from the Indus m the extreme north-west to near the Bay of 
Bengal m the south-east , and all trade crossmg it was stopped 
and made the subject of such mmute investigation that the 
bundles of wayferers were carefully prodded by native subordi- 
nates armed with long iron rods, and duty levied' The 
primary reason for this bamer was the difference m the salt 
duty levied m different parts of the country But the bamer 
was also used to tax sugar exported from Northern India ^ and 
the maintenance of this tax, added to the lack of means of 
transport, led to the importation of sugar from Mauritius into 
Western India, where sugar-cane caimot be grown extensively 
at a profit Other articles besides salt and sugar were also 
subject to taxation at the customs’ hedge, until the Government 
of Lord Mayo realized the impolicy of the system, and arrange- 
ments were made for the imposition of a uniform rate of salt 
duty throughout India and for the acquisition, by agreement 
with the Native States, of the workmg of the salt sources in 
BAjputSna Followmg these arrangements the mland customs’ 
hedge was gradually reduced m length and practically aban- 
doned in 1879 Negotiations were also opened about the 
same time wi& the Native States for the abolition of their 
transit duties, and one by one the States agreed to surrender 
a pnvilege which the extension of railways was daily reducing 
m value, though most of them still levy customs, and a few 
impos'e export duties The benefit resultmg to trade was very 
material, mdeed, it may almost be said that trade was made 
possible where formerly it could not exist In some Provmces 
octroi has been levied by mumcipalities for many years, and 
care is still needed to prevent this tax from degeneratmg mto a 
transit duty* 

But although natural obstacles were overcome, and improve- 
ijgs, ments were effected m administration, new difficulties arose 
In 1873 began that protracted and spasmodic fall in the gold 
value of silver — the standard currency of India — which for a 
quarter of a century was the nightmare of Indian financiers. It 
IS unnecessary to revive here the controversy over the ments 
and defects of a low exchange, a felling exchange, umversal 
bimetaJhsm, particular bimetallism, the gold standard, and the 
silver standard So far as commerce with countries under the 
gold standard was concerned, it was argued on the one hand 

^ For a fuller acconiit of the inland cnstoms* line, see VoL IV, 
chap wii 

* See also Vol IV, ch^p a 
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that a low exchange stimulated exports, and consequently 
aided production, because the lower the gold value of the 
rupee the larger was the number of rupees mto which the gold 
pnce of Indian commodities was turned The argument was 
capable of bemg earned to the extreme of absurdity, for if the 
rupee fell to a shillmg the advantage would be greater than if 
It exchanged for one shilling and sixpence, and still greater if 
It fell to nmepence, or threepence, or even a penny While 
It may be admitted that a falhng exchange encouraged the 
export tiade, it also tended to discourage the import trade , 
and if the latter were thus affected, it was not possible that the 
former could really be fostered, as exports are merely the form 
in which the consumer pays for imported goods and must 
always be equivalent to them On these lines, however, con- 
troversy contmued for years with mcreasing vivacity and 
acrimony as the fall of silver was accentuated from time to 
time, a violent dechne alternating with relative steadmess m 
the range of pnees, the tendency, however, bemg always down- 
wards The truth seems to be that the actual rate of exchange ' 
has no particular effect on finance and trade, provided it is 
steadily mamtained when once an adjustment of prices and 
taxation has been made, but the process of adjustment is 
tedious, and its continuance most detnmental to the state and 
the tradmg community alike In India the penod of transition 
seemed mtermmable The disastrous effects on finance will 
be described m Volume IV, chapter vi It became im- 
possible to frame a budget with a reasonable prospect that the 
results would approximate to the estimates , it became indeed 
a necessity to revise estimates from time to time dunng the 
year, and to scrutinize narrowly expenditure already sanctioned , 
on die occurrence of a heavy fall m exchange, even useful or 
reproductive work had to be stopped, the Provmcial assignments 
of revenue reduced, and taxation mcreased In 1885 a fall m 
exchange suddenly occurred exceedmg any that had been 
expenenced before, and m the following year new taxation was 
imposed For the next decade the Government was obhged 
to find fresh resources year after year m additional debt, with 
recumng charges for mterest, and m additional taxation It 
was the necessity of findmg the means to pay the additional 
taxes imposed that stimulated the export trade rather than the 
conditions of exchange For, although the producer obtained 
a larger number of rupees for his products, the taxpayer, on 
the other hand, paid a higher pnce for the imported goods 
consumed by him and also a larger number of rupees to the 
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collector of taxes in order to enable the Government to dis- 
charge Its obhgations in England The facts that increased 
burdens of taxation were borne, and that trade increased, are 
to be attnbuted, not to the ments of a low rate of exchange, 
but to the disappearance, simultaneously with the fall in silver, 
of the obstacles to trade already mentioned, and espem^ly to 
the construction of roads, railways, and the Suez Canal It 
may indeed be said without exaggeration that if the fall m 
silver had occurred before the canal had been opened, and 
before the railways had linked the plains of Noriem India 
with Calcutta, Bombay, and Karaclu, the administration of 
India would have been involved m the greatest difficulties 
Improved means of commumcation, by enabling the people to 
find profitable markets for the products of their fields and their 
mills, were the salvation of India, 

Impossi- The record of trade shows no changes in its volume that 
bilityof can be clearly traced to the fall m exchange, so that no 
statistics are available to mdicate the difficulties and viassi- 
exchange, tudes to which trade was subject from time to time, or to 
estimate what the volume^ would have been but for the 
harassmg factors mtroduced by this disturbing element. On 
the whole, it may be said that, even if trade gamed by the 
fall of exchange, ffie advantage was counterbalanced by the loss 
following from the financial readjustments rendered necessary 
by the same cause, and that the country for many years was 
deprived of the benefits to be expected from the admmistrative 
and economic improvements described above The existence 
of a silver stand^d m China, with a variable and uncertain 
exchange, still affects trade with that country. 

Govern- Even when the East India Company was entirely divested 
functions as a trading firm, the jealousy of outsiders, 
tiade. which had led to htigation against 'mterlopers' m the seven- 
teenth century, long continued Up to 1837 Europeans were 
not allowed to acquire or lease land without the sanction of 
the Governor-General m Council For many years commerce 
was encouraged, if at all, only by such mdirect means as 
expenments m the estabhshment of new staples of cultivation 
Even the alignment of roads, and subsequently of railways, 
though pnmanly mtended to develop the country, had fre- 
quently to be determined by other considerations, especially 
military needs 

Agncul- As a result of the mquuy mto the famme of 1866, a new 
of the Government of India was formed to deal 
with matters relating to Agnculture and Commerce Financial 
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pressure led to its abolition m 1879, consideration of 

commercial questions was transferred to the Finance Depart- 
ment Shortly afterwards, m consequence of the recommenda- 
tions of the Commission which inqmred mto the famme of 
1876-8, a new Department was constituted to deal with Land 
Revenue and'Agnculture only Between 1875 and 1905 con- 
siderable advance was effected in the methods of collectmg and 
publishing statistics relating to production and trade The 
complamt was, however, commonly made by those engaged m 
commerce m India, that Government was mdifferent to trade 
interests, and that commeraal questions referred to it were 
unduly delayed The manner m which such questions had to 
be treated mevitably led to their being considered pnmanly 
from the standpomt of admimstrative convenience, and thus 
far the complamt was perhaps justified 
The first real attempt to bnng Government more closely Commerce 
mto touch with the mterests of trade was a proposal to open 
a Commercial Bureau The discussion which followed was parSent, 
valuable, but the mcreased pressure of work m the Secretariat 
of the Government of India suggested a more far-reachmg 
measure In 1905 a Department of Commerce and Industry 
was formed, and placed in charge of a Member of Council, 
which has taken over from the Finance Department branches 
of the pubhc business relatmg to commercial subjects, and 
other similar branches hitherto dealt with by the Home, 

Revenue and Agriculture, and Pubhc Works Departments^ 

In place of the Commeraal Bureau at first proposed, a 
Director-General of Commeraal Intelhgence has been ap- 
pointed to the new Department, who will control the prepara- 
tion of statistics, and w^ have yet more important functions as 
an mtermediary between the new Member of Counal and the 
mercantile public By these fundamental reforms questons 
relating to commercial mterests have been concentrated in 
a smgle Department of the Government of India, their con- 
sideration and speedy settlement have been greatly faalitated, 
and Government is no longer exposed to the charge of mdiffer- 
ence to the mterests of an important section of the community 
The development of trade has been materially aided by Chambers 
the formation of associations of merchants Chambers 

llkCICC 

Commerce have been established at the ports of Calcutta, 

Bombay, Karachi, Madras, Rangoon, Cochm, and CocanSda, 
and also at Cawnpore and in KlthiSw^ These bodies super- 
intend the measuremetit and weighmg of goods, prepare 
^ For details see Vol IV, chap 1, The Govenuxient of India 
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schedules of rates of commission for various services, and 
undertake arbitration in commeraal disputes, besides supply- 
ing their members with information connected with their 
business. They are consulted by Government on questions 
relating to commerce, and the more important of them 
nominate representatives to the Provmcial Legislative Coun- 
cils, and to the Port Trusts in the case of the seaport towns 
In some places they are also represented on mumapal boards 
The majority of the members are European firms, which have 
the larger share m foreign commerce and also usually in 
manufactunng enterpnses There are also special associations 
representmg some of the pnnapal mdustnes or trades 
General ^ foregoing paragraphs the phases of Indian trade have 
progress been sketched down to the penod when it assumed its present 
suice 1834 and dimensions. It will be useful now to give the 

actual figures of the trade, and to show at a glance how it has 
increased from the time when a regular record began These 
are given below (m lakhs of rupees) for the average trade of 
quinquennial penods, the first of which extended from 1834-5 
to 1838-9, and also for the year 1904-5 


Average 

i'834-5 *01838-9 

Imports 

7i3a 

Exports. 

w 

1839-^0 „ 1843-4 

I0i45 

MiSfi 

i 1 

1844-5 ». 1848-9 

12,21 

16,99 

ii 

1849-50 „ 1853-4 

15,85 

30,03 

>f 

1854-5 ■) 1858-9 

>6,85 

>5,85 

>1 

1859-60 „ 1863-4 

41,06 

43,17 

fi 

1864-5 » 1868-9 

49,31 

67,66 

a 

1869-70 „ 1873-4 

41,30 

57,84 

}} 

1874-5 « 1878-9 

48,m 

63,13 

j) 

1879-80 „ 1883-4 

61,81 

80,41 

3} 

1884-5 M 1888-9 

75,13 

90,38 

II 

1889-90 „ 1893-4 

88,70 

108,67 

11 

1894-5 •• 1898-9 

88,56 

”3,93 

II 1899-1900 „ 1903-4 

110,^ 

136.19 

Year 

1904-5 

I43»93 

>74.M 


Note — ^These figures include Govcmmeut stores and treasure 


A glance at this table shows the enormous progress which 
has been made smce the penod of the Mutiny, the first great 
advance being m the five years ended m 1858-9 The progress 
has smce contmued from penod to penod, with an occasional 
pause due to the occurrence of frinune But in recent years 
even the ravages of drought have been unable to place an 
appreciable check upon trade, for the extension of the railway 
system has brought affected areas within the reach of extern^ 
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markets The influence of fammes upon the foreign trade has 
been further reduced by the extension of irrigation, which 
permits the regular production of much heavier crops m the 
irrigated areas 

With the expansion of trade its nature and character have Changes m 
been materially modified One ancient feature, however, seems 
to be permanent From the earliest times gold and silver have bullion 
flowed mto India m such a perennial stream that the country 
has been styled a sink for the precious metals In other 
countnes, more advanced m civilization and with a much 
more perfect development of commeraal relations, it is usually 
found that the imports of the precious metals do not largely 
exceed the exports The excess is limited to the quantity 
required for the mamtenance of the currency, and for use as 
ornament or m the arts In India conditions are different 
Owmg to the habits of the people, to the restrictions imposed 
by caste regulations, and to the low standard of hvmg, the 
consumption of imported merchandise is limited, and a larger 
proportion of the payment for exports is taken m the form of 
gold and silver These metals are used for hoarding, either 
as com hidden away m secret places, or as ornaments on the 
persons of women and children The practice is mherent in 
races of pnmitive habits possessing an undeveloped financial 
system, especially when, as has been the case in India, the 
past history of the country has warranted the concealment of 
wealth from the mvader and oppressor In course of time it 
may be hoped that the customs of India will approximate to 
those of western peoples , and that the native will mvest his 
profits m a better dwelhng, and in food and clothing more 
abundant and of higher quahty Such a nse m the standard 
of comfort has already taken place m Burma, and to a smaller 
extent elsewhere. But for a very long time to come it may 
be anticipated that the native of India will continue to hve 
as hitherto m a pnmitive style, akm to what would be called 
abject penury m more advanced countnes, with his httle wealth 
stored away out of sight So long as these conditions contmue, 
the inflow of the precious metals will be large m itself and 
greatly m excess of the outflow 

When we turn to the trade m merchandise, however, we find Exports 
that a complete and radical change has occurred Silk, spices, 
mdigo, calicoes, and ivory, long the most important items m 
the export trade, constitutmg indeed almost the whole of rt, 
have decreased so much m importance that their disappearance 
from the list of exported merchandise would hardly be apparent 
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m the statistics More recent additions to the list, once of great 
relative importance— such as sugar, lac-dye, safflower— have also 
dwindled into relative insignificance, for reasons which will be 
mentioned when we come to discuss the course of trade m each 
of the prmcipal articles While some articles have thus been 
relegat^ to the category of minor trade, other commodities have 
gradually taken their place Foremost among these are food- 
grams (chiefly rice and wheat), raw cotton and cotton yams, 
raw jute and its manufactures (bags and cloth for packing), 
oilseeds, tea, hides and skins (raw and tanned), and opium 
Imports. In the import trade also, woollen goods, once the staple of 
the mvestments of the East India Company, have fallen to 
a secondary place, while English cottons have mcreased to 
such a degree that they now represent between a third and 
a fourth of the aggregate Promment m the list also are cotton 
yams, metals (iron, steel, copper), earthenware, machinery and 
millwork, sugar, and salt 

Excess of The importation of the precious metals bemg, as stated 
ovCT im unvarying feature of Indian trade, another dominant 

pojtg * feature is the annual excess of exports over imports ^ In the 
trade of a country which is neither indebted to other countnes 
not a creditor of other countnes, the imports and exports 
should approximately balance, freights bemg taken into con- 
sideration m making the equation. But no such country 
exists, every country havmg payments to, or receipts from, 
other countnes Where the receipts constantly exceed the 
payments, that is, where a country is a creditor country, as m 
the case of the United Kmgdom, the imports always exceed 
the exports, the surplus being received m the shape of 
merchandise Where the payments constantly exceed the 
receipts, that is, where the country is a debtor country, as m 
the case of India, the exports always exceed the imports 
Method of India is largely mdebted to the United Kingdom, and 
remittances m payment for the debt must be made with 
paymeats regulanty. Th^ debt consists of mterest on the sums borrowed 
for purposes of state or by some of the railways, the avil and 
mihtary charges paid m England on account of India, the cost 
of railway matenal and other stores supplied, leave allowances 
and pensions paid in England to officials, civil and imhtary, 
and the remittances made from their profits or mcome by 
British traders and others engaged in busmess and m pio- 

^ A similar excess is to be noticed in the trade of French possessions in 
India The Portngnese settlements have very little trade direct with foreign 
conntnes 
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fessional pursuits m India, and by British officials These 
payments for debt and remittances are in the main covered 
by bills (or telegraphic transfers) drawn by the Secretary of 
State m Coimcil on the Indian treasury, which average at 
present about £24,000,000 sterhng a year^ The bills are 
bought m London by the banks which finance the Indian 
trade, payment bemg made to the Secretary of State m gold, 
and the bills are cashed m India m rupees from the Govern- 
ment treasuries, the proceeds bemg ffistributed throughout 
the country m payment for produce destined for export A 
considerable proportion returns m due course to the treasury 
in payment of land revenue and other claims on the taxpayer 
On a few occasions it has happened that at a critical juncture, 
a famme, a wax, or once after the closure of the mmts when 
trade was temporarily dislocated as a consequence of that 
measure. Government has been obhged to reduce the amount 
of the drawmgs, which have then represented but a small 
proportion of the excess of exports, the difference bemg met 
by an addition to the debt 

Among factors of great importance affecting Indian trade Influence 
a promment place must be given to freights The exports 
not only exceed the imports m value, but they also consist 
chiefly of raw material, and are thus bulkier than the manu- 
factured articles received Freights from India to Europe 
must therefore be sufficiently high to cover losses incurred 
by the absence of full cargoes for the return voyage, and 
exceedmgly high rates are charged on articles which cannot 
be shipped m bulk. Though these conditions may disappear 
with the development of Indian mdustnes, they form a con- 
siderable handicap to them at present 

//• The Ports of India 

The geographical position of India is apparently favourable 
for international trade Projecting as a great peninsula into 
the Indian Ocean, a long coast-hne is presented to the navigator 
facmg west and another equally long facmg east, Burma agam 
presenting a third long coast-line opposite the eastern coast of 
India. 

But vast as is the littoral of the Indian peninsula, it is Paucity of 
smgularly lackmg in harbours offermg accommodation for the 
large vessels now employed m the mtemational carrying trade 
On the west coast, from BaluchistSn to Cape Comonn, 

^ Sec also Vol IV, chap w 
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navigation practically ceases dunng the monsoon months, when 
the rocky shores are funously beaten by wind and waves At 
only a few ports on that coast is an intermittent foreign trade 
earned on, mamly with Ceylon; and the great bulk of the 
foreign trade is concentrated at Bombay and Kar^hi, these 
being the pnncipal channels for the trade of North-western 
and Western India On the east coast of India the absence 
of harbours is even more stnkmg, for south of the Gangetic 
delta there is nothing better than an open roadstead unap- 
proachable within miles by any steamer drawing more than 
15 or 20 feet An endeavour has been made, by the con- 
struction of searwalls, to convert the Madras roadstead into 
a port, but with only moderate success. 

The Burmese coast of the Bay of Bengal is much better 
supplied with ports, Moulmem, Rangoon, Bissem, Akyab, 
and Chittagong havmg good harbours accessible by steamers 
of large draught But the foreign trade has here been largely 
concentrated at Rangoon, that port possessmg inland com- 
mumcations by the Irrawaddy and now still farther by railway , 
while Moulmem, Bassem, and Akyab have been restneted to 
the trade of the surroundmg distncts, bemg cut off from the 
distant intenor Chittagong was similarly isolated until quite 
recently, when the railway hnked it with Assam. 

Chief As the result of these physical conditions, practically the 
porta whole of the foreign trade of India is concentrated m the 
ports of Calcutta, Bombay, Rangoon, Madras, and Karachi, 
naming them m the order of their importance The first four 
are the seats of Provmcial Governments, m them the banks 
and some of the railways have their head-quarters, and most 
of the European mercantile community is gathered; while 
Calcutta, Bombay, and Rangoon are also great centres of 
industrial activity. The relative proportions of trade accord- 
mg to its geographical distnbution on the Indian coasts are 
shown below : — 

Trade in MercAandtse, 



Pecennial Averajj^e 

Imports 

(lakhs of mpees) 

Exports 
(Iskhs of rapaes) 

Bcng^ . 

i88a-3 to 1891-a 

aSijS . 

3^335 


1892-3 „ 190I-2 

28,70 


Bombay 

1882-3 „ 1891-a 

*3.89 

35 i 34 


1892-3 „ 1901-a 

26,94 

34.22 

Madias 

1882-3 » 1891-a 

|.»9 

D,II 

9 i 55 


1892-3 „ 1901-2 

II, 81 

Boima 

1882-3 „ 1891-2 

5,25 

2,64 

7 i 25 

9375 


l89a-3 „ 1901-a 

Smd 

i88a-3 „ 1891-a 

4,10 


1892-3 „ 1901-2 

4 , 4 » 

5395 
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Treasure has been omitted from these figures, as it has little 
relation to the general trade conditions of a port But it may 
be stated that practically all the imports and exports of gold 
and silver are centred m Bombay 

The management of the six chief ports of India— Calcutta, Port 
Bombay, Rangoon, Karachi, Madras, and Chittagong — is en- 
trusted to Fort Commissioners, under the supervision of 
Government Port dues are fixed by Provmaal Governments, 
subject to the maximum rates laid down by the Indian Ports 
Act of 1889 Pees for pilotage and other services are also 
charged at various rates, and special Acts have been passed for 
the pnnapal ports The constitution of Port Trusts has been 
a valuable feature m the development of facilities for trade, 
and large works have been earned out by these bodies for the 
improvement of the harbours 

Until the openmg of the Suez Canal, and the hnkmg of the Calcatta 
intenor by rail with Bombay and Karachi, the trade of India 
with foreign coimtnes was largely conducted from Calcutta 
The mihtary situation created by the Mutmy of 1857 demanded 
the completion of a great railway system from the sea to the 
north-west, aud by 1864 the East Indian Railway was open for 
traffic throughout from Calcutta to Delhi ^ The Ime is laid 
through the most productive tracts of Northern India and 
follows m the mam the course of the Ganges, which was 
formerly the easiest highway of commerce, and the Grand 
Trunk Road 

The development of commumcations with Bombay^ though Bombay. 
It commenced earlier than m Eastern India, was not completed 
till a later date, owing to the difficulties of the approaches to 
the island from the mtenor Commerce was also hampered 
by the absence of docks, which prevented trade during the 
monsoon months The cotton famine, however, caused by 
the American Civil War (1861-4) gave an enormous impetus 
to the trade and prospenty of the dty. This was followed by 
the most severe commercial cnsis recorded in the bstory of 
India, but recovery was rapid It was aided by the completion 
of the railway to Jubbulpore and Nagpur, the extension of the 
Bombay, Baroda, and Central India Railway to Delhi and 
Agra, and the opesnmg of the Suez Canal m 1869, while the 
construction of the docks has enabled export business to be 
earned on all the year round without interruption by the 
elements 

^ Except bndges over the JnmnA at Allahabad (opened in 1865) and 
Delhi (1867) 

VOL m 
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Karachi Karachi is merely an importing and exporting centre, having 
little opportunity for industrial development Until a recent 
period Its foreign trade was very small, most of the imports 
being received from Bombay and most of the exports sent to 
that place for transhipment abroad But the construction of 
a safe and commodious harbour and the extension of the 
railway from the rich plains of the Punjab to Karachi have 
altered its position, and to-day there is a very substantial foreign 
trade, chiefly in the export of wheat, oilseeds, and wool But 
the trade is subject to violent fluctuations, depending on the 
nature of the harvests m the Punjab, which is its chief source 
of supply 

To the completion of the Suez Canal, the Indian trunk 
railways, the Bombay docks, and the Karachi harbour works, 
are due the great development given to the trade of Western 
India in the period foUowmg 1870, a development which 
gradually brought Bombay up to the level of Calcutta as 
a commercial centre 

Further Meanwhile the extension of the railway system in North- 
0?' added year by year to the sphere of influence of 

Calcnto. Calcutta as a seaport and distnbutmg centre To meet the 
requirements of the mcreasmg trade thus concentrated m 
Calcutta, It became necessary, as m Bombay, to improve the 
conditions of the port. Formerly all ocean-going vessels were 
moored in the stream and loaded and discharged their cargo 
by lighters ; but this primitive system has been in great part 
superseded by the construction of jetties and wharves along 
the Calcutta foreshore of the nver, and later by the construction 
of docks at Kidderpore to which railway waggons now bring 
merchandise alongside the steamers At the same time the 
service of steamers on the nver highways between Calcutta 
and Assam has been greatly improved and developed, to meet 
the necessities of the tea estates, which increased their yield 
with great rapidity The reduction of freights between 
Calcutta and Burma has also stimulated the trade of the city 
with that Provmce. Still greater became its importance with 
the nse of mdustnal enterprise The exportation of jute in its 
unmanufactured condition began, on a noticeable sc^e, about 
the time of the Crimean War, and gradually increased until 
It is now the most important of the staples of Calcutta trade 
But while the raw material was bemg shipped m yearly 
increasing quantities for manufacture at Dundee and elsewhere, 
the bags and sacks and cloth required for packing merchandise 
exported from Calcutta were still labonously woven by hand 
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from the raw matenal. With the possibihty of utilizing the 
coal of Bengal came the opportumty for establishing the local 
manufacture of jute, and the banks of the Hooghly were 
gradually disfigured by the unpicturesque mills which offend 
the eye along the course of the nver above and below Calcutta. 

Their construction indicated a great advance in the process of 
economic evolution m Bengal To-day Calcutta supphes all 
India with jute cloth and bags, and also exports enormous 
quantities of those articles to North and South Amenca, 
to Australia, Afnca, and many other countries The time 
IS perhaps not fax distant when, as regards these coarser 
products of jute, Calcutta may possess the monopoly of the 
world’s markets The finer products, carpets and so forth, 
have not yet been produced by the Calcutta mills, as they are 
fiiUy employed m meetmg the much larger demand for packmg 
matenal If it may be said that Bombay is built upon cotton, 

It is no less true that Calcutta is built upon jute 

The nse of Rangoon is of relatively recent date. For many Rangoon, 
years after its acqmsition by the Bntish as a result of the war 
with Burma m 1852, the port was merely a place for the 
exportation of nee grown in the vicmity and, m a subsidiary 
degree, of teak-timber Then followed the erection of mills for 
husking and cleaning nee, and later the petroleum refinmg 
mdustry has added to the importance of Rangoon The 
extension of the railway northward has brought it mto touch 
with ever-widening markets, and to 4 ay it is the chief port 
of the Province, with a trade that expands as cultivation 
increases 

Madras is not well situated for trade, and the costly efforts Madras, 
made to provide a harbour on its exposed shore have been 
attended with mdifferent success The place is therefore not 
much favoured by shippmg The construction of railways too, 
which m other provinces concentrated the import and export 
trade, has here tended to the contrary result, much trade bemg 
dealt with at the southern and western ports of the Presidency, 
leaving to Madras little more than a local traffic Here also, 
however, mdustnal development, represented by the establish- 
ment of a few cotton mills, has saved Madras from the 
depression which would probably have overtaken it, and on 
the whole trade has increased, ±ough slowly 

Before the openmg of the Suez Canal foreign trade with Shipping. 
India was earned almost exclusively m saihng vessels Smee 
that event the importance of steamers has mcreased con- 
tinuously, as shown by the following figures which relate to 
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vessels engaged m foreign trade entered and cleared at ports 
m. Bntish India, for three decennial penods — 



Sailihq 

Stkam 

Total. 


Vessels 

Tonnage 

Vessels 

Tonnage 

Vessels 

Tonnage. 

I884-S 

i&H-s 

1904-5 

7.354 

6,i0S 

3.4W 

a.317.589 

>.443.333 

35*.989 

а. 984 

4.37* 

б, 586 

4.33a.i8i 

6,819,489 

>3.5*8,547 

10,358 

10,577 

9,798 

6,649.770 

8,955,899 

13.881,336 


While the number of sailing ships trading with India has 
decreased rapidly, their size also has dimmished A few 
ocean-going vessels still visit Calcutta, but the sailing ships 
entering other ports are now almost entirely native crait, 
engaged in trade with East A&ica, Arabia, Persia, and Southern 
Asia In 1904-5 the tonnage of steamships was 97-5 per cent 
of the total About 84 per cent of the trade of India is 
earned under the British flag, and 61 per cent of the tonnage 
is included m entnes from and clearances to the Umted 
Kingdom and Bntish possessions Vessels belonging to 
foreign countnes are, however, obtaining an increasmg pro 
portion of the carrying trade, Germany has the largest share, 
followed by Austna, France, and Norway 


IIL Description of Modern Trade 

The increase m the imports and exports of merchandise ha 
the last decade, compared with the precedmg penod, is very 
conspicuous 


Average 

i88a-3 to 1891-2 

Imports 
(in lakhs 
of npees) 

59,75 

Biforts 
(m lakhs 
of rupees) 
92,60 

j» 

1892-3 to 1901-2 

71.40 

109,10 

Year 

1902-3 

78.79 

128,82 


1903-4 

84,82 . 

159,96 

9 > 

1904-5 

96,68 

157,50 


The hgiires for each year will be foond in Table I at the end 
of this chapter 

The mcrease m the second decade over the first was 19*5 
per cent for imports and 178 per cent for exports It is 
indeed almost surpnsmg that there should not have been 
a decline instead of an increase, for the first decade was 

^ Excluding tioasnre and GoYemment stores 




COMMERCE AND TRADE 


277 


V] 

practically free from any of the seasonal vicissitudes which 
from tune to time cause violent fluctuations m Indian trade 
The second decade, on the other hand, compnsed a senes 
of years of widespread Mure of the monsoon, causmg great 
distress over extensive regions, and culminatmg m the most 
intense senes of famines known m India for a century Trade 
and mdustry were further disturbed by the appearance of the 
bubonic plague m 1896, which caused panic and led to the 
hasty flight of work-people from every mdustnal estabhshment 
in Bombay, paralysmg for some time the cotton manufactuimg 
mdustry, and still exercismg a deplorable effect on trade and 
industry generally* 

But every new Ime of railway laid m India brmgs new fields 
of production mto direct relations with the market, and even 
severe drought is not followed by the overwhelmmg disasters 
expenenced forty years ago Trade is contracted by the failure 
of much of the harvest, and with the exports the imports also 
shrink m dimensions, but not m any very remarkable degree, 
while the recovery m the following year, if the rainfall has 
been adequate, is most remarkable Thus, m 1900-1, a very 
bad year, the exports amounted to 107 crores, m 1901-2, 
a good year, they mcreased to 124 crores, and by 1904-5 
they had nsen to 15 7^ crores 

The unports and exports of merchandise may now be dis- Imports 
cussed separately The former^ represented m 1904-5 a value 
of more than 96^ crores, or £64,000,000 sterlmg. This is 
a large sum, but m proportion to the population it is small, 
not amountmg to more than Rs 3-7-0 (41, 7</.) per head 

The list of imports is very large, but a smgle item, cotton Natimof 
goods and yam, represents a value of 38 05 crores, or 39 per 
cent of the total. Ten more items form an equal proportion 
together, these are, in the order of their value— 

Crores of rapees. 


Metals (mamly iron, steel, and copper^ ii 74 

Sugar . * 6 90 

Machmezy and millwork 4 03 

Minezal oil 3 a8 

Woollen goods 3>o8 

Appard. a 34 

Provisions a 17 

Silk maniifactnzes a* i a 

Chemicals, drugs, tobacco, &c i 88 

Liquors . . 1 87 


The other items m the list, constitutmg a fifth of the total 
^ The valne of articles imported by Government is excluded 
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imports, are still smaller in valu^ glass and dyemg matenals 
being the most important Further details of some of the 
minor imports have been given m the preceding chapter 

The market in India for foreign goods is extremely limited, 
and a substantial proportion of the imports mentioned above 
IS dependent upon the needs and demands of the growmg 
European community. It should also be noted, m explanation 
of the small value of imports of railway material (1 41 crores), 
that most of the Indian lines are now the property of the state, 
and the imports of matenal for them are registered as Govern- 
ment imports, while the value stated above refers only to 
imports for the few hnes which are not managed by the state 
Table II shows the value of imports on behalf of Government 
m 1904-S 

The most promment feature of the import trade is the large 
demand for cotton manufactures The Imports of yams are 
of comparatively small importance, and the trade is declmmg 
Grey (unbleached) yams of the lower counts are no longer 
able to sustain the active and mcreasmg competition of the 
Indian nulls, and the trade is bemg gradually diverted to the 
supply of coloured yarns of medium counts ^ Even in respect 
of these the energy of the Indian nulls is making itself felt, 
and the practical extmction of the trade in yams is only 
prevented by the fact that for the higher counts imported 
cotton is required, no Indian cotton having a sufficiently long 
staple for their production The Indian mills cannot as yet 
obtain or spin the finer cottons in such advantageous conditions 
as prevail m Lancashire. 

The bulk of the import trade m cotton manufactures is 
represented by piece-goods, divided mto three classes namely, 
(a) grey or unbleached, (^) white or bleached, {c) coloured, 
pnnte(^ or dyed. Unbleached goods usually form about 
60 per cent of the total. In 1904-5 the quantities imported 
were— ' 

Gfxej (unbleached) i,axo, 000,000 yards 

White (bleached) 584,000,000 „ 

Colooied, pnnted, or dyed 494,000,000 „ 

A total of about 2,288,000,000 yards among a population of 
nearly 300,000,000 allows between seven and eight yards for 
each person This average needs reduction, however, for the 
quantity transported to countnes bordering the Indian fronter, 
but the statistics are too imperfect to permit of an estimate 

^ The dcBcnphon by ^ counts* denotes the number of banks of 840 yards 
which make up a pound avoirdupois. 
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of that quantity. On the other hand, the imports are supple- 
mented by the large and mcreasmg quantities woven m the 
Indian mills, espeaally from unbleached yam made of the 
lower and medium counts, not to mention the still larger 
quantities woven m hand-looms 

The expansion of the Indian spinnmg and weavmg industry Effects of 
has in fact brought about a great change m the nature and 
type of the cotton manufactures exported from Lancashire 
Formerly a very large proportion of the exports of Indian raw 
cotton went to Lancashire, whence it returned m a manu- 
factured state As mill after mill was opened in India, 
however, the demand for Indian cotton gradually fell away 
until the imports of such cotton mto the United Kingdom 
have shrunk to the smallest dimensions The Lancashire 
weavers substituted American and other cotton for Indian, 
and set themselves to provide cotton goods of the higher 
classes for the Indian market That is the present position, 
but there are indications that the Indian mills are makmg 
these also with mcreasmg success So far as unbleached goods 
are concerned, there does not appear to be any substantial nse 
in the supply of recent years , and havmg regard to the mcrease 
of population the trade may be said to be slowly declming, the 
reason for the decline being partly that local goods are com- 
petmg and partly that the demand appears to be tummg in the 
direction of the other classes 

It IS not necessary to discuss the fluctuations m the other Sngar and 
Items of the import trade , but reference must be made to the P^^'olcom 
stnkmg advance m the consumption of imported sugar and 
petroleum, two articles which are largely produced in India 
Itself The case of sugar is further discussed below m con- 
nexion with the export trade The exploitation of Indian 
oil-flelds on a large scale and in a systematic maimer is 
a recent devdopment, and it is as yet uncertam whether the 
local supply is sufficiently large and contmuous to supersede 
importation. The prospects so far are, however, distmcdy 
encouragmg 

Examimng the long and varied hst of articles which are Possibility 
imported into India, the reflection naturally suggests itself that j, 
many articles are mduded that might be made m the country. Indian ^ 
It IS frequently said indeed that India can manufacture almost 
anything that is required for local consumption , that therefore 
It is reasonable to anticipate a speedy devdopment of national 
industry on a large scale, and that British capitalists should 
help m realizmg the anticipation It is quite true that India 
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can manufacture many of the things required for consumption 
in the country The question then arises whether the articles 
to be manufactured can be turned out with such cheapness as 
to permit of successful competition with similar imported goods 
produced by capitalist manufacturers m Europe, under con- 
ditions combining the highest degree of skill, effiaency, and 
economy, and whether a local market can be secured large 
enough to encourage the investment of capital m a new 
enterpnse. 

These two considerations run together, the first being depen- 
dent to a large degree upon the second. The imports mclude 
many articles which cannot be produced under conditions aUow- 
mg of successful competition with imported articles , but there 
are also others which certainly might be so produced. Then 
follows the question whether there is a suffiaently Jarge demand 
for the latter to penmt of their manu&cture on such a scale as 
to secure the greatest economy and efficiency To this question 
there is m most cases but one answer there is no such large 
demand A manufacturer m Europe who sends his goods to 
India sends them also to many other countries, and he has 
besides the local demand of a country m the most advanced 
stage of mdustnal civilization. In many cases his trade with 
India "is not even a large proportion of his total busmess , and 
if he lost It, he would not lose any portion of his capital. The 
manufacturer setting up an establishment m India finds himself 
in a different position He is confined to the Indian market and 
the still more hmited demand of the neighbouring counties, 
for he cannot export his goods to other manu&ctunng countnes 
m face of the compettion of goods made on the spot A 
senous nsk is mvolved m opening a new industry under such 
conditions, for the loss of the local market from any cause, or 
the reduction of the demand through the competition of im- 
porters detenmned not to lose their positon, would involve 
not merely loss of profit but the loss of capital. Such con^ 
siderations have no doubt prevented capitahsts from embarking 
on uncertain enterpnses m India. There are, however, some 
industries which India can certainly pursue with success, the 
materials being cheap and abundant and the demand extensive 
It IS the aim of Govemmmit to collect and publish information 
bearing on such subjects. 

The transit trade of India is no longer large Bombay 
was formerly a dipfit whence Europeanand other foreign goods 
were reshipped to the Persian Gulf and the east coast of Africa, 
but the trade was never important, and m recent years it has 
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declined owing to the growth of direct trade between Europe 
and those regions For the same reason the reshipment of 
foreign goods from Burma and Madras to the Straits has 
fallen off, and there seems but small prospect of the recovery 
of the trade In 1904-5 the total value of the transit trade 
represented only 3*37 crores \ 

Table I (p 307), which gives the yearly value of the exports of Emorta 
merchandise of Indian origin, is of interest as showmg the 
dimensions and the great expansion of the trade m the last dise 
twenty years, and also the violent fluctuations to which it is 
subjected by the viassitudes of the seasons By far the largest 
part of the exports consists of food-grams, raw matenals for 
manufacture, such as oilseeds, cotton, jute, hides and skms , 
and opium, tea, coffee, wool, silk, and vanous other articles, 
the production of which is more or less dependent on the 
season In a year of defiaent rainfall the supply of wheat, 
cotton, oilseeds, the most important among these staples, is 
materially reduced, prices running up with great rapidity, and 
foreign trade for the time bemg falls mto a state of suspended 
animation, though a season of drought now imparts great 
activity to internal commerce Hides and skms are an excep- 
tion to this rule, for the mortality among cattle m a time of 
drought fills the market with these articles 

Among the comparatively few manufactured goods exported Mannfec- 
from India, the total representing only 20 per cent of the^^^ 
whole export trade, two stand out m marked predominance, 
namely, manufactures of cotton and of jute Indeed, apart from 

these the exports of Indian manufiictures are of quite tnflmg 
dimensions, nor are the articles of such a nature that any 
particular expansion may be anticipated. The two mentioned, 
however, are of considerable and growmg importance as m- 
dustnes, their importance bemg far greater than is mdicated by 
the returns of foreign trade, for these goods have a large and 
mcreasmg local sale m addition to their supply to foreign 
markets The cultivation of jute is practically limited to 
Eastern Bengal and Assam, and the manufacture of the fibre is 
restncted to the mills which Ime the shores of the Hooghly 
near Calcutta 

While jute is thus a monopoly of Bengal, the manufacture Cotton 
of cotton is most important m the Presidency of Bombay, 
which produces about four-fifths of the total cotton manufac- 
tures of India. The industry was started at Bombay and long 

^ This figoxe exdtides transhipments at Indian ports, of which no record 
IS kept 
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remained restricted to that city and the neighbouring Distncts, 
but m recent years mills have been erected in most other 
Provinces and in sonoie Native States The bulk of the exports 
consists of twist and yam, of which a very large proportion is 
sent to China The development of this important trade wdl 
be seen from the following figures — 


Average 

188 a-3 to 1891-2 

lb 

104,603,447 

Lakhs of 
mpees 

3,96 

» 

1892-3 to 1901-2 

191,336,405 

7.38 

Year 

1902-3 

*48,538.638 

• 8.54 


1903-4 

* 5 ». 4 r 4 .» 4 S 

8,84 


1904-5 

* 47 . 8 S 5 /»o 

9,83 


The second decade was one of great depression due to the 
plague, which had a specially disturbmg effect on the exports 
of cotton manufactures, while the trade was also affected 
by the wax between Japan and Chma in 1894 and by other 
conditions prevailing in the latter country The marked 
increase is thus strong testimony to the expansion of the 
industry, 

The manufacture of cotton is, however, still largely hmited 
to the spinning of yam, the weaving of cloth being as yet 
a much smaller industry, the total value of cotton manufactures 
(exclusive of yarn) exported m 1904-5 being 182 lakhs, or 
less than one-fifth of the value of the exports of yam The 
foreign trade is mcreasmg, but is never hkely to become of so 
great importance as the home market 

While the export trade m cotton manufactures has mcreased 
m such a degree as to attract special interest and attention, the 
rate of development m the exports of jute manufactures has 


been even more rapid — 

Laikhsof 

nxpeea. 

Average 

1882-3 to 1891-2 

1.87 


1892-3 to 1901-2 

5 i 54 

Year 

1902-3 

9,02 


1903-4 

9>47 


1904-5 

9794 


An appreciable proportion of the mcrease must be assigned to 
the great rise m the pnce of raw jute which has taken place m 
the same penod, such as may be expected when there is a 
constantly increasing demand for an article the production of 
which IS practically a monopoly But after makmg allowance 
for this cause, the nse m the i^ue of jute manufectures repre- 
sents a great mcrease in the quantity exported The articles 
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are almost exclusively gunny-bags and gunny-cloth, the former 
for the pacbng of nee, wheat, other grams, oilsee<^, and other 
articles which can be transported m sacks The doth is used 
chiefly for the packing of cotton, wool, and other fibres trans- 
ported m bales Both bags and doth, besides being very 
extensively used in India for the purposes mentioned, are 
exported to every comer of the globe, and the only apparent 
limit to the expansion of the trade is the inadequacy of the 
supply of the raw matenal The mcrease of this is a point 
of some importance, as pnees may nse so high as to encourage 
the substitution of other fibres for the purposes for which jute 
IS now employed. 

Cotton and jute represent aij crores out of a total value 
of manufactured articles exported amounting to 29 crores, 
and thus mclude about three-fourths of the whole Of the 
remainder the most important are tanned hides and sbns, 
and lac 

The trade m hides and skins is subject to great fluctuations, Hides and 
following the viassitudes of the season In the bad year®^'"® 
1900-1 so great was the mortahty among cattle that 27,000,000 
hides and sbns were exported , m the four following years the 
exports were 17, 19, 20, and 17^ millions respectively These 
figures refer to tanned hides and skins only. Of raw hides 
and sbns the exports m the same four years were about 28|, 

27, 28, and 31^ millions respectively The fluctuations of the 
trade are also reflected in the values shown below, which are 
of mterest as mdicating the proportions of the trade , they are 
stated m lakhs of rupees . 


1900-x 

IpOX-S 

1902-3 

1903-4. 

« 904 -« 

Raw 6,99 

5.58 

5>54 

5.84 

7,05 

Tanned 4,49 

>.6S 

2,90 


.,85 

Total 11,48 

8, a. 

8.44 

8,94 

9.90 


Vanous other manufactured, ox partly manufactured, articles Othei 
are shown m the returns of exports, the chief of which are 
metals and metalware, chemicals and drugs— mcludmg tobacco 
and opium— and oils None of them, however, is of present 
importance, with the exception of opium' The manufacture 
of tobacco IS a promismg mdustry The export trade has 
grown steadily, while local consumption has mcreasedj and 
if cigarettes can be produced to compete with the very cheap 

^ The prodacUon and trade in opium are dealt with in chap i of this 
volume, and the revenue derived from it m Vol IV, chap viii 
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quahties now imported in great quantity for native consump- 
tion, there seems little doubt that the industry will attam 
large dimensions In many parts of India almost all natives 
smoke from their early youth, and there is a distmct tendency 
towards the abandonment of the clumsy hikka in favour of 
cigars and agarettes* 

Food- By far the most important part of the Indian export trade is 
the great traffic m food-grams, especially nee and wheat. It 
IS at the same time very variable, for the occurrence of scaraty 
in India at once diverts to mtemal markets the gram which 
would otherwise be shipped, and the nse of prices m the 
country bnngs much larger profits to the dealer than could be 
obtained m European markets unafiected by the conditions 
temporarily eiostmg in India. The decade ending m 1901-2 
mcluded several years of drought and scarcity, and in that 
respect compares unfavourably with the precedmg ten years 
From year to year the fluctuations in exports are stnkmg, but 
the character of the seasons and their influence on the trade 
are best illustrated by the following figures — 


Average 

i88a-3 to 1891-a 

Cwt 

48,»6?,ii7 

Lakbaof 

mpecB 

J7.81 


1892-3 to igo]*2 

4 ».a 68,345 

17,89 

Year 

1902-3 

e3,aao,$29 

»5ri8 


1903-4 . 

"iwim 

’ 3 ».S 9 


1904-5 

103, 031, 341 

41,11 


Large as the trade in 1903-4, a year of abundant harvests 
following a dreary succession of bad seasons, it had been 
exceeded m 1891-2, when a sudden demand for Indian wheat 
m Europe was responded to with such alacnty that prohibition 
was seriously suggested lest the local supplies should be unduly 
depleted 

^ mainly exported firom Burma, to be used for distilla- 
tion, for the manufacture of starch, and for food Formerly 
the bulk of the rice exported from Burma consisted of ' cargo ’ 
nee, of which five-sixths was unhusked (or 'paddy’) and only 
one-sixth husked Gradually, with the extension of nee mills, 
the proportion of cargo nee has dimimshed, this description 
being replaced by husked and cleaned nee, to the great advan- 
tage of trade. For the husk is used as fuel m the nulls, 
the bran lymg between the husk and the gram is exported at 
a good profit for pig-feedmg, and a saving m freight is thus 
effected. 

Wheat Most of the exported wheat is now grown in the Punjab 



v] COMMERCE AND TRADE 285 

In the early days of the trade the pnncipal source of supply 
was the United Provinces, whence wheat was sent to Calcutta 
for shipment Later, as the railways enabled Bombay to 
compete with Calcutta for the export trade of Northern India, 
the sources of supply shifted westward and Bombay became 
the centre of the export trade Withm the last few years, 
however, Karachi has come mto the field, and from that port 
IS now shipped by far the greatest part of the wheat exported 
from India 

Indian wheat is almost all shipped to Europe, most of it Markets 
bemg mtended for consumption m the United Kmgdom 
Rice, on the contrary, is exported to every quarter of the globe, wheat 
not more than about half of the total exports bemg consumed 
m Europe Large quantities are sent to the Straits and Ceylon, 
to other parts of Asia, to East Afhca, to the West Indies, and 
to South America Indian nee penetrates to every region to 
which the Indian or Chmese cooly finds his way. It is to be 
noted that other countnes, such as Siam, Coebn China, and 
Java, are already competmg with India in these markets The 
total exports of nee and wheat in 1904-5 were the largest 
known nee 49,000,000 cwt., wheat 43,000,000 cwt The 
export of nee exceeded the highest previous record (m 1902-3) 
by 2,000,000 cwt , while in the case of wheat the highest limit 
reached m previous years had been 30,000,000 cwt m 1891-2 
The nee trade is conducted under conditions as regards the 
effects of the seasons which are unknown m other parts of 
India, for as yet no failure of the monsoon in Lower Burma 
has been recorded The fluctuations of the export trade from 
Burma depend, however, upon conditions in other parts of 
India, smee bad seasons cause the diversion to India of nee 
which would ordmanly be exported to foreign markets 

Next in importance to food^ms are oilseeds, the principal Oilseeds 
descnptions being linseed, rapeseed, til (sesame, or gmgelly), 
cotton-seed, castor-seed, poppy-seed, and earthnuts Lmseed, 
rapeseed, and til stand out from the others m importance, 
these three consttuting five-sevenths of the total Practically 
all the oilseeds exported are sent to Europe for utilization m 
the soap and candle factones of the Umted Kingdom and the 
Contment, mainly France, Germany, and Belgium The trade 
in cotton-seed is of very recent ongm, but it has already 
attained considerable proportions The magnitude of the 
commerce m oilseeds (the exports of 1904-5 having exceeded 
26,575,000 cwt ) IS rather surpnsmg. Factones for pressmg 
cotton-seed have been established, but up to the present their 
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expenence has been the reverse of what would naturally be 
expected It has been found more profitable to sell oil locally^ 
and to export the cake produced Meanwhile the exports of 
oilseeds continue to expand, though slowly, and subject to the 
fluctuations that affect all agncultural products 
The trade m raw cotton for several years seemed stationary, 
if not decreasing This circumstance was due to two causes 
The demand for cotton for consumption m the Indian mills 
has now attained very large proportions, and much cotton 
which used to be sent abroad is now manufiictured m the 
country Nor is it easy to augment the production so materi- 
ally as to supply the defiaency, as the area in which cotton 
may be grown with profit is not susceptible of large mcrease 
The second cause of the contraction of exports is that with the 
fall in the pnce of Amencan cotton m recent years the conti- 
nental spinners and weavers, who were the largest consumers 
of Indian cotton since the Lancashire mills gradually discarded 
it, found the use of Amencan produce more profitable. Fortu- 
nately, while the European mill-owners were rejecting Indian 
cotton m favour of Amencan, a demand arose for it m Japan, 
which IS now the most important market This demand and 
the expanding exports of cotton in the form of yam, with the 
quantity requuredfor local consumption, have tended to mam- 
tam cultivation without contraction of area. From time to 
time conditions in theUmted States cause a rise in pnces, and 
a stimulus is given which increases the area under cotton 
Ordinarily, however, it must be admitted that m the competi- 
tion for external markets Indian cotton suffers under con- 
siderable disadvantages, for the average yield is very low 
compared with that of other countnes, and the staple is so 
short and inferior that Indian cotton is mcluded among the 
lowest grades quoted. It is thus probable that Indian cotton 
will continue to find its best and largest markets m the Indian 
mills and m Eastern Asia (Japan and China) The trade m 
the last two decades is shown m the appended figures — 


ATerage 1882-3101891-2 . 

Owt 

5.4*0.14® 

I«kbscf 

rupees. 

I 4 i 33 

„ 1892-3 to 1901-2 . 

4,620,996 

11,63 

Year 1902-3 

6,044,806 

14,76 

« 1903-4 

• 7 , 93 W 6 

* 4 . 3 ® 

>1 1904-5 

6,658,718 . 

17.44 

Some of the decline in the second decade must 

of course be 

attnbuted to the bad seasons m Western and Central India, 
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while the increase in 1902-3 was due to conditions in the 
United States which were maintained m the following year 
A reaction set m, however, in 1904-5, with the appearance of 
an Amencan crop of unprecedented magnitude 
While the mcrease m the spuming and weavmg of cotton m Raw jute 
India mterfered with the growth of the export trade m the raw 
material, the same cannot be said of jute Concurrently with 
the great development of the manufacturing mdustry on the 
banks of the Hooghly, the exports of the unmanufactured fibre 
have also largely mcreased, as will be seen from the followmg 
figures — 


Avenge 

1882-3 to 1891-3 
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9 .a 79 >S 6 S 

Lakhs of 
rapees 
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ft 
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11.771.83S 
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13.«>3M6 

II »13 

ft 

1903-4 

13 . 7«.447 

11,72 

»> 

1904-5 

I8.87&314 

11,97 


The demand for jute m Europe contmues active, owing to its 
mcreasmg populanty m the manufacture, not only of packmg 
cloth and bags as in earher days, but of carpets and rugs, 
which though not durable are showy and very cheap The 
consequence of the competition for the raw material between 
the Indian and European mills haa been a steady and con- 
tinued nse of pnce, a fact which accounts for the persistent 
efforts made m recent years to discover a fibre that may 
compete with jute. If such a fibre should be found and 
utili^d, the pnce jute must fall until it regains the merit it 
onginally possessed, and still possesses, of bemg the cheapest 
fibre in the market 

The cultivation of tea m India, and its relative importance Tea 
m different Provmces, have been sufficiently descnbed m 
chapter 1 The rapid growth of the export trade led to over- 
production and the preparation of infenor quaJities, with the 
inevitable result of a marked fall m pnces In the discussion 
which followed, the majonty of those mterested m the tea trade 
favoured the mamtenance of the Indian currency on a silver 
basis, in the hope that if pnces were unprofitable compensation 
might be found in the contmued fall m the exchange value of 
the rupee. A more reasonable remedy was the proposal to 
open up new markets for Indian tea. The great tea-dnnkmg 
countries of the world are the Umted Kingdom, Russia, and 
the Australian Colomes , and m Russia alone is there much 
room for development, for m the other countnes the consump- 
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tion has reached the point at which future increases can only 
take place with an increase of population There are also 
possibilities of increased consumption and expanded trade in 
the United States and m Persia It is even possible that m 
course of tme China, which has been so largely superseded as 
an exporter, may import tea from India and Ceylon, even as 
India now imports fax more sugar than she ever exported In 
India itself the demand, which is at present insignificant, may 
develop considerably, but this will be the work of years With 
the exception of some 7,000,000 lb , mainly consumed by the 
Bntish troops and by the European and Eurasian commumties, 
all the tea produced in India is exported, the Umted Kmgdom 
being the best customer The expansion of the trade and the 
fall in pnces are shown by the followmg figures — 
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Sugar, The export trade in sugar at one tune attamed considerable 
dimensions, though never of the first importance, but m quite 
recent years it has almost ceased The manufacture is not 
very flounshmg, but there is no reason to suppose that in the 
immediate future the area covered by sugar-cane will be 
restncted, or the output reduced Competition with beet 
sugar m the European markets has rendered exports im- 
possible, while another reason for the dedme of the trade 
probably lies in the fact that the crop is hardly equal to the 
Indian demand, which has in recent years mcreased greatly 
with the advancing prospenty of the people, especially in the 
large towns When the native of India is prosperous his con- 
sumption of sugar forthwith mcreases, and the demand for a 
larger supply has been accompanied by a desire for a better 
quahty. Accordmgly we find an mcreasmg tendency to con-r 
same refined instead of raw sugar, although the latter still 
represents in the market perhaps nine-tenths of the Indian 
crop This change m taste was first met by importations from 
Mauntius, and more recently, under the stimulus of the conti- 
nental bounty system, by beet sugar m large quantities The 
importation of beet sugar was, however, checked by the duties 
applied by the Government of India to sugar shipped from any 
bounty-givmg state, and subsequently by the provisions of the 
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Brussds Convention. In 1904-5, Java, having lost the Amencan 
market, became the chief source of supply 
The decline of the export trade, consisting mainly of raw 
sugar for refinement in England, is apparent from the following 
figures of the quantity exported . — 


Average 

i88a-3 to 1891-3 

Cwt 

1,145.685 

11 

1893-3 to 1901-3 

733.654 

Year 

1902-3 

233,134 

ff 

1903-4 

313,543 

M 

1904-5 

307,414 


As a striking contrast attention is drawn to the figures of the 
imports of sugar m the same penod — 


Average 

1883-3 to 1891-a 

Cwt 

1.523.890 

,, 

1893-3 to 190X-3 

3.550,781 

Year 

1903-3 

5.462,196 

ff 

1903-^ 

6.333.843 

ft 

1904-5 

6.936,817 


This rapid increase is due m considerable measure to the 
heavy imports durmg the last few years of beet sugar from 
Germany and Austria-Hungary, and it has been somewhat 
hastily assumed to be entirely the result of the system of 
bounties m those countries That the bounties have played 
an effective part m encouragmg these imports is certainly true, 
but other appreciable causes have also been at work. In 
Western India very little sugar is grown, the conditions not 
bemg siutable, and the absence of large capital and consequent 
economy of manufawsture, combmed with the cost of railway 
transport, have hitherto made it impossible for growers m 
Northern Incha to compete with sugar imported from Mauntius 
The first imports of continental beet sugar were an attempt to 
obtam a foothold m these markets Immediately afterwards 
there came upon India the senes of bad years which culminated 
m the great famme of 1901-2 These bad years more or less 
senously affected all the sugar-growing tracts, and the reduction 
of supplies made it possible for beet sugar to be sold profitably 
m the Punjab and Bengal The new sugar became rapidly 
popular, especially for confectionery, as it is white, while the 
native sugar vanes m colour from dark brown to hght yellow 
Thus other causes combmed with the bounties m stimulating 
the import of beet sugar, and it is practically certain that, m 
VOL in V 



Indigo 


Coffee. 


290 THE INDIAN EMPIRE [chap. 

any case, there is a large opening for such sugar in India. The 
cultivation m India is very large, but it cannot be extended in 
proportion to the increasing demand, while owing to its cost it 
recovers slowly from the effects of bad seasons The crushmg 
and manufacture are moreover conducted on crude and pnmi- 
tive methods, Takmg all the existing conditions into con* 
sideration, it inay be anticipated that, unless th^ Indian 
processes are replaced by large works m which economy is 
possible, there must be an increasing consumption of imported 
sugar m the future 

The history of mdigo cultivation and manufacture will be 
found m chapter l Till the production of artificial indigo by 
chemical processes, at a pnce which competed with the natural 
dye, the mdustry was thnving A fall m the price of Bihar 
indigo then began which threatened rum to the planters, who 
have been forced to substitute other crops The results were 
apparent for the first time m the exports of 1899-1900. The 
average exports in each decade of the twenty years ending 
1901-2 were — 

Cwt, 

1883-3—1891-2 141,811 

1892-3—1901-2 135 » 39<5 

But these figures fail to mdicate accurately the measure of the 
decline, which was not clearly marked until the last three years 
of the second decade above mentioned, when the exports fell 
to 111,420, 102,491, and 89,750 cwt In 1902-3 the exports 
dropped stU further to 65,377 cwt, and in 1904-5 to 
49,352 cwt , being less than half the average of recent years of 
prospenty Moreover, the passmg away of the mdigo monopoly 
IS indicated by the fact that, as the quantity available for 
export decreased, pnces also fell, while BihSr mdigo ceased to 
be sought for as in other times The inferior mdigo of 
Northern India and Madras, manufactured in factones worked 
after native methods, will no doubt continue to serve a purpose, 
much of it being used m India, but this mdustry is of small 
importance compared with that of BihSi 

The articles noticed above constituted nme-tenths of the 
value of the Indian export trade m 1904-5. Of the remammg 
tenth the most important are coffee, lac, wool, teak*timber, and 
vegetable oils, but they axe of relatively small value The 
trade in coffee (which is of excellent quality) has suffered much 
from the M m pnces caused by the development of coffee- 
planting m Brazil, and perhaps still more from disease, which 
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has had the effect of thro\mig much coffee land out of culuva 
tion The export trade has for some years been stationary or 
declining, but there was some increase m 1904-5, when about 
330,000 cwt , valued at 166 lakhs, were exported 

The trade in lac is of the most speculative character, bemg Lac 
subject to violent fluctuations ansing from vanations m the 
quantity of the product annually supplied by the forests, and 
from market manipulations in the Umted States, where lac is m 
largest demand As lac is merely a forest product, it is im- 
possible to anticipate any progressive increase in the supply, 
and the trade must necessanly contmue to be restricted within 
fairly well-defined limits In 1904-5 the exports were valued 
at 308 lakhs 

Tbe wool exported from India comes mainly from the Wool 
pastoral tracts of Bikaner and Baluchistan, but the quality 
IS very infenor m staple and m cleanlmess, and the price 
obtained is lower than that of any wod offered on the English 
market No considerable attempts have been made as yet by 
sheep-owners to breed sheep for wool, and the trade m 
consequence remains at a low level Durmg the ten years 
cndmg 1900 the average exports exceeded 25,000,000 lb 
annually, the value bemg 121 lakhs In 1904-5 the exports 
were 38,600,000 lb , valued at 189 lakhs 

The trade m teak-timber again is limited both by supply, Teak, 
which IS regulated by considerations of forest conservancy, 
and by the demand, which hardly tends to mcrease now that 
wooden ships have been so largely replaced by steel 

The exports of vegetable oils are as yet small , and the trade Vegetable 
IS m the mam confined to the neighbounng Asiatic countnes, 
while the crushing of oilseeds m India on a large scale has not 
yet been found practicable 


IV Imparts and Exports of Treasure 

The steady dnd long-coiitmued absorption of the precious InfitK of 
metals by India has already been referred to It was indeed 
the fear of this dram of gold and silver which led the 
Spanish kings, after their acquisition of Portugal, to neglect the 
Indian trade m favour of that with Amenca. Attacks were 
frequently made on the English East India Company, on the 
ground that the export of gold and silver was unpovenshmg 
the home country 

Wxthm the last few years the net imports of gold apparently Gold 
dimmished Thus the excess of imports over exports dunng 
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the ten years ending 1891-2 averaged about 729,900 ounces, 
wble during the following ten years the average did not exceed 
442,400 ounces The reduction is mainly due to two causes 
large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold com having been 
found mconvement by Government— for gold does not circu* 
late freely m the country— the surplus was shipped by the 
Government to London, where at the same time considerable 
purchases of silver were made for additions to the coinage 
Secondly, the Mysore gold mines now send to London large 
quantities of gold every year, and this export reduces the net 
imports shown m the trade returns It is probable that on 
the whole there was no real decline in the demand for gold 
in India, which is in value about half of that for silver In 
1902-3 the net imports rose to 1,417,000 ounces, and in the 
foUowmg years to 1,566,237 and 1,516,991 ounces 
The net imports of silver durmg ten years endmg 1891-2 
averaged about 32,753,500 ounces, while during the next ten 
years they averaged 35,437,600 ounces The increase in 
1902-3 to 43 j 274305 ounces, and m 1903-4 and 1904-5 
to 78,575,469 and 74,956,262 ounces, is less marked than the 
nse in the case of gold There is mdeed some evidence to 
show that gold is tabng the place of silver m the hoards of the 
people 


F. Distnbutton of Foreign Trade 

The foreign trade of India is conducted with every continent 
and most of the countnes m the world, but in very unequal 
proportions, a very few countnes being of great importance, 
while the transactions with the rest are msignificant The 
bulk of the trade is earned on with European countries, which 
supply four>fifths of the imports and receive half of the exports. 
A^tic countries have the largest share of the remainder. 
The imports from Austraha (largely consisting of horses and 
copper) do not seem hkely to attain to large dimensions 
Imports from Africa and Amenca are also comparatively 
tnftng, and would cease to have any importance if it were not 
for Mauntius sugar and Amencan petroleum 

But while imports into India are so largely denved from 
Europe, the exports are fer more widely dirtnbuted over the 
world As mentioned above, not more than about half is sent 
to European countnes, and the greater part of the remainder is 
destined for Asiatic ports The African continent is shown m 
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the trade returns as receiving a considerable quantity, but this 
IS in the main fictitious, owing to the assignment to Egypt 
of large shipments of nee and oilseeds consigned to Port Said 
for orders as to their ultimate destination, which is always 
some European port^ India still remams in essence an 
agncultural country, and needs every market which can be 
found for her raw products In most of them, it may be 
noted, these raw products are admitted free of duty, as they 
are required for manufacture, and are moreover articles of 
which India is at present the chief source of supply 

While the exports of Indian goods consist practically of a 
few classes of raw materials desenbed above, there is much 
variety m the nature of the goods imported 

The bulk of the foreign trade of India, smee the Bntish Trade with 
established themselves firmly in the country, has always been 
conducted with the United Kingdom The close adnumstra^ ® 
tive and financial relations between the two countnes are na- 
turally accompanied by close and extensive commercial mter- 
course England is a market for most of the productions 
shipped from India, and is also, to a dimmishmg extent, a 
centre for the storage and distribution to other countnes of 
the articles not required for consumption in England The 
monopoly of trade given to the East India Company, and 
the jealousy with which the Company resented any attempts 
on the part of Portuguese, Dutch, French, or other adven- 
turers to secure a share of the profits, contnbuted largely to 
place the mtemational trade m Bntish hands The mam 
reasons, however, for the contmued retention of the trade by 
the United Kingdom were the use of the route to India by the 
Cape of Good Hope, and the destruction of the mercantile 
maime of competing nations m the wars which contmued 
down to 1815 

England then became the great earner of the world, and Reasons 
the Indian trade, even where the merchandise was not Bntish, 

impor- 

was earned m Bntish vessels from and to England, foreign tance. 
goods for India being sent to England from the Continent for 
reshipment, and Indian goods for the Continent bemg sent 
to England for distnbution The Red Sea route was far too 
costly a mode of transit except for a very small class of ex- 
pensive goods, and traffic with the Mediterranean always passed 
through a Bntish port first Before the opemng of the Suez 

^ From 1903-4 the trade letunis have diown more accnratdy the destina- 
tion of eicports, bnt complete mformation is not yet available 
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Canalj the United Kingdom held the practical monopoly of 
all the European trade with India The rest was earned on 
with China, the Straits, Ceylon, Persia, and other Asiatic 
regions, excepting a small trade of comparatively bnef dura- 
tion with the United States in the importation of ice, with 
apples stored m it, the first crude begmrung of the frozen fruit 
trade 

Other The dechne of the Bntish share of Indian trade became 

obtoned a ^evitable as soon as the Suez Canal was opened and conti- 

i^re nental traders were able to undertake the direct conv^ance of 
merchandise to and from India It is clear that no trader m 
Marseilles, Bordeaux, Genoa, or Venice, would send his goods 
by the circuitous route through England when he was able to 
send them direct on reasonable terms of freight This transfer 
of a part of the carrymg trade, which has mcreased, though not 
very much, with the nse in commercial importance of conti- 
nental nations, is the primary cause of the decline m the pro- 
portion of the trade of India conducted with England wluch 
has attracted some attention It must be added that, as In- 
dia’s trade with other countnes, such as parts of Asia, Africa, 
Australia, and the Umted States, expands, the decline m the 
proportion of the British share of Indian trade must necessarily 
become more marked The trade with these countnes does 
not, however, mcrease at all tapidly , and as the merchandise 
received from them does not usually enter mto competition 
with merchandise from England, owmg to its different nature, 
the cause for alarm seems remote 

Nature of With these preliminary remarks, we may now examine the 
items of trade with England, and mqmre how far there has 
been any substantial and avoidable displacement of Bntish 
merchandise The imports from the Umted Kmgdom are of 
an extremely varied nature, almost every class of goods bemg 
sent to India, but though the list is formidable m length, 8o 
or 96 per cent of the total value is taken up by a very small 
number of articles The others are m the mam articles of 
food, convemenc^ or luxury, prmapally for the use of Bntish 
officials and non-officials The articles which predominate by 
reason of their great segregate value are the followmg, the 
value in 1904-5 being entered opposite each — 


Cotton « 

Twist and yam . • 

Grey (nnbleachfid) goods 
White (bleached) goods 

Colour^ and dyed goods, inclnding prints and chintz 


CnreBof 

rupees. 

a*30 

1637 

800 

830 
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Metals 

Croresof 

rupees 

609 

Machinery 

383 

Railway material 

I 36 

Hardware and cutlery 

157 

Apparel 

1 15 

Woollen goods 

^73 


These seven categones represent about 80 per cent of the 
total merchandise imported, while the remaining fifth mcludes 
a large number of more or less unimportant items In the 
supply of these seven classes of goods, which are typical of the 
requirements of India from abroad, England stands predomi- 
nant and unnvalled, and is likely to continue to hold this 
position, except perhaps m the matter of metals , for a demand 
for cheap and infenor iron and steel has ansen m India, this 
class of goods being largely made for export m Belgium and 
Germany, while the Bnti^ manufacturer does not care to 
undertake the preparation of them 
Certain other articles of foreign manufacture, as for instance 
glassware, musical mstruments, stationery, toys, and vanous 
small items, have an increased sale m India , but on the whole 
the displacement of Bntish trade has been insignificant, and 
probably less marked than the substitution of foreign for Bntish ^ 
goods of similar classes m the Umted Kmgdom. 

The statistics of trade with the Umted Kmgdom for the two Value of 
decades ending 1901-a show no reduction m the imports, 
although the increase was not as large as might have been Kingdom 
anfacipated It should be borne m mmd, however, that, owing to 
a fall m pnces, the recorded values are not a fair measure of 
the movement of trade during the last ten years. In the case 
of exports there was an appreaable declme, which may be at- 
tnbuted to the maease in recent years of direct shipments to 
the Contment, and to the decline m the exports of Indian 
cotton, which Lancashire has now almost discorded However, 
the three last years smce 1901-2 show a notable increase of 
trade with the United Kmgdom, m both imports and exports 
The figures are (m lakhs of rupees) — 

Imports. Exports. 

Average 1883-3 to 1891-3 . 46,63 35,36 

„ 1893-3101901-2 • . ^,83 33,84 


Year 1902-3 

»» 1903-4 
»i 1904-S 


53,38 33,38 

55.06 41,35 

63.06 43,13 
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The value of the Indian trade with Germany has increased 
with great rapidity, as shown below (m laihs of rupees), though 
here the rate of increase seems to have been checked m the 
three last years — 


eiage 

1882-3 to 1S91-3 


Importa 

48 

Exports 

1,77 


1892-3 to 1901-2 


2,10 

7.99 

Year 

1902-3 


a, 16 

10,18 

14,8a 

>» 

1903-4. 


2,92 

n 

1904^-5 


3,73 

14,31 


The inaease is the more remarkable m view of the fact that 
the first appreciable nse in the trade did not occur until 1890-1 
A summary view of this movement has led to the conclusion 
that Bntish goods are bemg largely displaced in India by Ger- 
man manufactures, and fears have been expressed in some 
quarters that the displacement is serious Such a conclusion 
is based on a misapprehension of the facts If the imports of 
sugar and salt from Germany are excluded, the rest of the 
goods from that country represent such a relatively tnflmg 
value that the trade m them cannot reasonably be regarded as 
threatening m any way the prospenty of the British manufac- 
turer. Small as the trade is, it includes a great diversity of 
articles, none of them being of a nature which admits of ex- 
pansion m any material degree The articles are in almost 
every case of flimsy construction, and sold very cheaply to smt 
the purses of the natives, to whom cheapness is the chief con- 
sideration. The growth m the trade m such articles is partly 
due to the inability of some of the purchasers to pay for more 
costly goods, and partly to the dismchnation of others to buy 
expensive things even though they are more effioent or last 
longer The latter tendency of the native purchaser is studied 
to a greater extent by the German than by the Bntish manu- 
facturer, with the result descnbed above, but the process has 
been one of aeating and developmg a new demand, rather 
than the displacement of Bntish goods 
Besides the numerous petty articles of an infenor descnption 
which m this way add to the value of the trade with Germany, 
there are some m the production of which German manufec- 
turers have secured special advantages by the apphcation of 
technical skill or chemical saeace, or a combmaton of both. 
For instance, the European community in India now, with few 
exceptions, buy German rather than Enghsh pianos, because 
the former are specially made at relatively low prices, and 
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therefore suit a community the members of which have fre- 
quently to change their residence In the manufecture of 
mmer^ dyes from coal-tar the Germans have built up an 
enormous mdustry based upon large capital, and competition 
with them would now be a matter of great difficulty 

The mcrease m the trade with Germany shown in the Correction 
statistics quoted above is, however, to some extent fictitious 
This IS due to the fact that an active trade was formerly earned 
on m German merchandise imported mto India through the 
Umted Kmgdom m Bntish vessels, before the development 
of the subsidized German mercantile manne encouraged the 
substitution of direct for indirect trade It is not possible, 
however, to say what proportion of the mcrease should be 
deducted on this account The development of German 
shippmg, while it has encouraged direct imports, has also had 
a pronounced effect on the direct export to Germany of cotton, 
hides, jute, oilseeds, and nee, for manufactures in that country. 

It must also be borne m mmd, on the other hand, that part 
of India’s apparent trade with Belgium and Holland is really 
transit trade with Germany. 

Next to the Umted Kmgdom, but lagging a long way Trade with 
behmd, China does a larger business with India than any other 
country It is not, however, a progressive trade , and having 
in view the mcrease m the population of both countnes, the 
development of communications, and the cheapemng of freights, 
a trade which has made no matenal advance must be regarded 
as declinmg The decline is partly due to the fact that until 
withm the last few years practically almost all the trade with 
Japan was conducted by way of China. Following the war with 
China in 1894 the Japanese reorganized their mdustnal and 
mercantile system on a new basis, and began direct trade with 
India. 

Of the exports to China opium still remains of great impor- 
tance , but It IS almost equalled by cotton yam, which will 
probably continue to be an increasing export until the Chinese 
follow the Japanese example and set up spinning and weavmg 
mills of their own on a large scale When that time amves the 
trade m cotton yam will perhaps be superseded by the export 
of raw cotton, to the detnment of the Indian spuming mdustry 
The features of the opium trade with China be desenbed 
m Volume IV, chapter viu, and need not be referred to in 
detail here 

Trade with Japan has increased very largely and very Trade with 
rapidly, for until 1896 it was msignificant Part of the increase, 
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especially in the imports, may be attributed to the establish- 
ment of direct trade m place of the former trade through China, 
but most of It IS new busmess After the war with China a 
line of Japanese steamers was established to trade with Bombay, 
where a Japanese colony was soon formed under the protection 
of consular offiaals, and a branch of a large Japanese bank was 
also established m that aty. Smce then the trade has thnven 
The imports are still comparatively unimportant , but it may be 
noted as an interesting feature that the Japanese spe^ily 
recogmzed the importance of the market presented by Burma 
for silk fabncs, and so successfully have they adapted their 
colours and designs to the taste of the Burmans that at 
present they seem likely to take possession of the whole market 
The export trade is practically limited to raw cotton, but the 
demand is so large that Japan is now the largest external con- 
sumer of the Indian fibre 

Trade with There is but slow development m the import trade with 
c^tnes countnes France sends articles of a more or less special 
France character, such as millinery, silks, brandy, wines, almost 
exclusively for the consumpton of the European community m 
India Any rapid mcrease in such a trade can hardly be 
boked for, and the demand for brandy and wines has been 
considerably reduced by the substitution of whisky 
ThftUnited Imports from the Umted States are not increasing , their 
mamtenance at the present levd is due to the demand for 
petroleum, and this article is becommg more and more subject 
to the competition of the Burma oil-wells 
India imports little from Bntish colonies Sustained efforts 
have been made to create a demand for Australian products 
and manufactures, but up to the present with mdifierent 
success The truth is that the market m India for such articles 
as Australia can send is not large m itself, while the field is 
already occupied by similar goods from England and the 
Contment, produced at rates with which the Australian 
colonies can hardly compete When it is said that Indian 
trade with Bntish colomes is not considerable, exceptions 
must be made m the case of Ceylon and Singapore This, 
however, is of the nature of coastmg trade and needs no 
remark 

VL External Trade hy Land 

SmaHuess In addition to the foreign trade earned oversea, there is 
niu Sod <^™^®rce with neighbouring countnes across the vast Indian 
trade. frontier from BaludustSn to Siam This commerce is of small 
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Bntish 
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dimensions, the total value in 1904-5 amounting to no more 
than 15 34 crores The statistics are, however, very imperfect, 
for the registermg stations on the frontiers are m most cases 
remote and difficult of access, and the clerks m charge cannot 
be effectively supervised Some trade escapes registration 
altogether, as it passes by routes on which there are no register- 
mg stations The values of merchandise are recorded m a rough 
and arbitrary way, over-estimation bemg probably much more 
frequent than under-estimation Lastly, traders are too cautious 
to declare portable goods of value, such as com or gold-dust 
The figures must thus be accepted with very great reserve 
Most of the trade is earned on across the immense ranges of 
the Hmdu Kush and the Himalayas, over tracks and passes 
which for SIX or eight months of the year are impassable Yaks, 
mules, pomes, sheep, goats, men, women, and children carry 
packages smted to their capacity, and a single journey across 
and back is full work for the open season 

The statistics include a number of countnes with which this Countries 
commerce is conducted, but most of them are of no importance 
Those with which an appreciably large trade is earned on are earned on 
AfghSmstan, Kashmir, Nep^, Western Chma, and the Shan 
States But here agam we have to make reservations and 
qualifications The trade with Kashmir is foreign only to the 
hmited extent to which it consists of articles destined for, or 
received from, Central Asia The great bulk of the trade is 
really with Kashmir itself, and is thus, in present political con- 
ditions, no more foreign trade than is the trade uhich passes in 
and out of any Native State m India, such as Hyderabad or 
Mysore 

The more valuable portion of the land fironher trade consists Nature of 
of the export fi-om India of foreign goods such as are commonly 
used in India— cotton yam and piece-goods, hardware, sugar, trade 
salt, with similar articles of Indian ongm, also petroleum (to 
Western China), tea, and a number of other articles, in varying 
quantity, but mostly of trifling value 

Besides the physical obstmctions mentioned above, this Obstacles 
trade has m places to contend with obstmctions placed in its 
way by the ralers of the adjoming countnes Thus merchan- 
dise sent to AfghSnistdn, on leaving the railway at Quetta or 
PeshSwar, must be transfened to the backs of camels or pomes, 
and IS subject to heavy duties Merchandise received from 
AfghdmstSn is also subject to restncUons, for the Amir has 
established a monopoly of many of the articles m which trade 
IS active, and these can be handled only by hK agents or by 
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persons licensed by them In these circumstances it is easy to 
see why the trade with Afghanistan is less than it was before 
the Bntsh handed over the government of the country to 
Abdur Rahman m 1880 On the other hand, there has been 
a matenal increase m the trade with Dir, Swat, and Bljaur, 
which IS largely due to the presence of Bntsh gamsons in the 
forts defending the Hindu Kush 

Kashmir Trade with Kashmir has increased very greatly , but it has 
been observed already that this is not really foreign trade at all, 
and much of the mcrease is due to the increasing popularity of 
the valley as a summer resort for European officers, mihtary and 
civil, and their families 

Nepal Trade with Nepal fluctuates, but without makmg any con- 
siderable advance from year to year A large proportion of 
this trade does not pass into or from Nepal proper at all, but 
is trade between the Tarai, which was ceded by the Bnhsh 
Government to NepH after the Mutiny, and the adjoming 
Bntish Distncts 

Tibet Trade with Tibet has always been on a small scale, owing to 
the conditions of the country and the difficulties of communi- 
cation It has, however, been still more hampered by the 
policy of the Tibetans, and some improvement may be anha- 
pated as a result of the treaty negotiated m 1904 ^ The roads 
to the frontier in Bntish temtory are gradually bemg improved 

Shan Like the trade with Kashmir, the trade with the Shan States 

States. is internal rather than external The question of the capabihties 
of this recent accession of temtory, which is under the protection 
of Bntish rule, is of the same nature as that of the productive 
and commercial capacity of a Distnct of Bntish India. 

Churn. Trade with Western China appears to be increasing, though 
the mcrease has been very slow The region between the 
frontier of Burma and the settled Chmese distncts which are 
the destination of the merchandise exported is a mountainous 
tract, to the physical obstructions and dangers of which is 
added the nsk of attacks by the murderous savages with whom 
this area is infested. 

The rest of the frontier trade is of shght importance, and 
there is no immediate prospect that it will ever develop Im- 
perfect as the statistics are, Table VI (p 313) serves to show 
the relative importance of the trade with the principal countnes 
mentioned 


^ See also Vol. IV, chap, iv 
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VII Internal Trade 

The development of internal trade has been largely assisted General 
by the removal of the hindrances referred to m descnbing 
foreign commerce Under native rule msecunty and the 
absence of roads made progress impossible The customs of 
the people were adjusted to such conditions The great mass 
of the population were agriculturists, with wants of a pnimtive 
nature, easily met m most cases by the produce of their own 
land or the crude manufactures of village artisans In the 
early part of the nmeteenth century inland trade was most 
important in the Gangetic plam, where water-camage was 
available The construction of roads and still later of railways 
has rendered possible an enormous development, but a long 
penod must pass before the habits of the people will change 
suifiaently to allow them to take full advantage of the facihties 
thus afforded 

Broadly speaking, the greater part of the mtemal trade Methods 
remains in the hands of the natives, but the European firms 
which export agncultural produce are extending their agenaes 
Almost every village has at least one resident trader, who 
combmes the functions of money-lender, gram-merchant, and 
cloth-seller Markets are held at convement centres on fixed 
days each week, and at many of the great rehgious fairs trade 
is by no means the least important object of the crowds of 
pilgnms attending A large proportion of the surplus produce 
IS handed over to the village dealer, while some is sold m the 
markets, and the rest to itmerant buyers. Small quantities are 
thus gradually brought to the larger towns and railways, and 
dispatched to the ports or other centres of commerce. The 
process of collection is thus comphcated and hampered by an 
unnecessary number of middlemen Imported m^chandise is 
distnbuted by the same cumbrous machinery, workmg m the 
reverse direction The growth or decay of towns has been 
largely affected by changes in trade, the chief factors being the 
presence or absence of railway commumcation In the tracts 
where agncultural produce is available for export, bazars sprmg 
up at every railway station, and rapidly develop into thnving 
towns, while historic cities, left a few miles on one side, dwmdle 
and lose their importance 

•Before the commencement of Bntish rule the great Banj^ Trading 
tnbe, with numerous branches bearing different names, supphed 
most of the earners; but the extension of railways has largely 
replaced pack ammals Almost every Frovmce has its peculiar 
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trade castes The Marwans of RajputSna are, however, found 
almost everywhere, and m Assam they are of more importance 
than the natives of the Province In Bombay the Parsis, by 
the boldness and extent of their operations, tread close upon 
the heels of the great Enghsh houses, while Lohanas, V 5 nis, 
Bohras, Memons, Khojas, and Lingayats occupy different areas 
m the Presidency LingSyats are found also in Northern 
Madras and Mysore, but ^ther south Chettis and Komatis 
predominate The traders of the Punjab are largely Khattris 
and members of the numerous castes mduded m the generic 
term of BaniS. In Bihar and the Umted Provinces Baiuas 
take the lead, while m Bengal Brahmans and a number of 
lower castes share different classes of trade 
Registrar No estimate can be given of the total volume of mland 
commerce The most important statistics are those relatmg 
to raal-bome trade, which deal with India, excludmg Burma, 
as formmg sixteen blocks These include nine Bntish Pro- 
vmces— Assam, Bengal, the Umted Provmces, the Punjab, 
Smd, the Central Provmces, BerSr, Bombay, and Madras, 
the four pnnapal ports— CalcuttP, Bombay, Karachi, and the 
Madras group, and three groups of Native States — Raj- 
putana and Central India, HyderabSLd, and Mysore Each of 
these is subdivided into mmor blocks River-bome trade is 
registered only between Bengal, Assam, and the Umted 
Provmces, and between the Punjab and Smd There is 
no systematic record of the trade earned by road, though 
statistics axe collected from time to time m different places, 
espeaally where new railways are contemplated Tables VIII 
— IX show the trade of each Provmcial block, and of the four 
chief ports in 1903-4 The valuation of inland trade is, 
however, difficult, and the figures must be used with caution 
Trade with Internal trade falls mto two mam classes, traffic with the 
ports, and commerce between different parts of the country 
The former is largely concerned with the collection of produce 
and manufactures for export, and the distnbution of imported 
goods With the growth of mill mdustnes, especially m 
Bombay and Calcutta, the port towns are now receiving a 
considerable quantity of raw material, which is manufactured 
and distnbuted m the country The division of the trade of 
each port between different Provmces is shown m Table IX- 
Cdcatta, Calcutta serves Bengal, the Umted Provmces, and Assam, 
from which it receives jute, coal, nee, opium, oilseeds, tea, 
bides and skms, gram and pulse, and glu; supplying European 
cotton goods, gunny-bags, salt, rice, kerosaie oil, and metals 
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The traffic of Bombay city is gathered from a larger area, Bombay 
mcludmg, besides the Presidency itself, R 5 jput 5 na and Central 
India, the Central Provmces, Berar, the United Provmces, and 
Hyderabad Nearly half the total value of the imports mto 
Bombay city in 1903-4 was represented by raw cotton 
Oilseeds, opium, wheat, and other food-grams were the other 
chief articles imported The prmcipal commodities distnbuted 
were European cotton goods, metals, sugar, and cotton goods 
of Indian manufacture 

The eight Madras seaports trade chiefly with the Presidency Madras 
^ withm which they are situated, but have also some commerce 
with Mysore and Hyderabad They receive raw cotton, hides 
and skms, provisions, leather^ nee, earthnuts, and spices 
About one-fifth of the value of what they distnbute consists 
of European cotton goods, and the remamder mcludes a large 
variety of merchandise, of which metals and spices form the 
chief groups 

Karachi receives four-fifths of the exports of the Punjab, and Karachi 
supphes more than half of the merchandise imported by that 
Provmce It also engrosses the smaller trade of Smd Wheat 
and raw cotton make up three-quarters of the imports, while 
European and Indian cotton goods, metals, and sugar are the 
chef articles distributed 

The inland trade of Burma by rail and nver is not registered, Rangoon, 
but the most important item received at Rangoon and the 
other ports is nee. Teak, hides, petroleum, cutch, and india- 
rubber are also sent m considerable quantities The articles 
distnbuted inland are chiefly cotton and silk goods, metals, 
salted fish, hquors, and sugar 

There is a considerable coasting trade from port to port in Coasting 
Bntish India and the Native States, the value of which was 
42*6 crores in 1904-5 The greater part of this trade is 
between Burma and the ports on the western shores of the 
Bay of Bengal, especially Calcutta, and along the coast between 
Bombay and Ka^chi Food-grams, chiefly nee, are the pnn- 
cipal Items Burma sends nee to Bengal, Madras, and Bombay, 
and Bengal also supplies Madras Calcutta is the largest 
market for mineral oil from Burma, and redistnbutes part of 
It by sea to Madras and even Smd Bengal coal and gunny- 
bags e3q)orted to Bombay and Smd axe cbefly earned by sea. 
Piece-goods, nee, salt, cotton, timber, and coco-nuts are the 
pnnapal items of trade on the Bombay coast Trade be- 

The diflBculty of formmg an estimate of the volume of trade 
between different parts of India has already been mentioned states 



304 THE INDIAN EMPIRE [chap 

Compansons of the figures for a senes of years are vitiated 
by the rapid extension of railways, which supply the chief sta- 
tistics, and violent fluctuations occur owing to variations in agri- 
cultural prospenty. In 1904 the railways earned 52,000,000 
tons, nearly a quarter of which consisted of grams and seeds ; m 
1900, when famme was severe m Western India, the railway 
traffic amounted to only 33,000,000 tons, but grams and seeds 
formed more than a third of the total The vanations are more 
clearly illustrated by Table VII (p 314), which shows the weight 
of the pnncipal articles of commerce imported mto Bntish 
Provinces and Native States from other Provmces and States 
and the chief seaports m India, excludmg Burma, during the 
years 1S99-1900 and 1904-5 In ordinary years the gram 
traffic consists chiefly of nee, gram and pulse, and wheat, and 
while the movement of these mcreases laigely in unfavourable 
years, a still greater nse takes place m the case of the millets, 
jowar and ha^ra^ which form the chief food of the lower classes 
in many parts of India. A contmuous and Vapid development 
IS to be noticed m the case of coal, and the trade m sugar, 
salt, and kerosene is mcreasmg, but the weight of metals 
earned is liable to great vanations determined by their market 
value and the condition of the people 

Assam. The trade of Assam is almost entirely confined to Bengal 
In addition to the foreign trade conducted through Calcutta 
and Chittagong, the exports include coal, jute, and rice, and 
the imports piece-goods, gram and pulse, nee, salt, and sugar. 
The scattered position of the tea-gardens and the difficulties 
of communication prevent the concentration of trade m large 
towns, and the commerce of Assam is earned on at a number 
of small centres 

Bengal Excluding the foreign trade of Calcutta, Bengal deals chiefly 
with the Umted Provinces, Assam, and the Central Provinces 
From the first of these it receives sugar, oilseeds, opium, gram 
and pulse, wheat, and cotton goods of Indian manufacture, 
givmg m return coal, nee, kerosene oil, gunny-bags and doth, 
sugar, tobacco, and lac Assam supplies tea, coal, timber, 
hides and skins, and nee , and receives nee, spices, kerosene 
oil, and sugar Trade with the Central Provmces is on a 
smaller scale, the exports being chiefly raw silk, sugar, coal, 
kerosene oil, and nee; and the imports cotton manufactures 
Chittagong is a nsmg port, but its traflic is still small NM- 
yanganj, SirUjganj, Chlndpur, Madliipur, and JalpaiguiS are 
centres of the jute trade, Ranlganj, Asansol, GM(Hh, Purfllia, 
and Bar^kar export coal, and Patna is stiU important m the 
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gram trade Calcutta, with its suburbs, is the chief centre of 
commercial and mdustnal activity. 

The chief imports mto the Bombay Presidency, excludmg Bombay 
the port of Bombay, we raw cotton and gram The former 
IS received chiefly from Rajputana and Central India, Hydera- 
bad and BerSr; while Madras, the United Provmces, and 
Central Provmces supply gram Raw sugar from the Umted 
Provmces is also a large item of the import trade The chief 
exports are cotton goods supphed to the Umted Provmces, 
Rajputana and Central India, Madras, and the Punjab \ salt 
to the Central Provinces and the adjacent Native States , and 
tobacco to Rajputana and Central India. Ahmadabad, Surat, 
Bhusawal, Poona, Sholapur, and Hubli are the chief com- 
mercial centres in the Presidency proper, and Hyderabad and 
Sukkur m Sind 

Burma supplies to other parts of India nee and kerosene oil, Bwma 
which are sent largely to Bengal, and m smaller quantities to 
Madras and Bombay It imports provisions and vegetable 
oils from Madras, cotton goods from Bengal and Bombay, and 
gunny-bags from Bengal For the coastmg trade, Akyab, 
Moulmem, Bassein, Tavoy, and Mergui are most important 
after Rangoon, while Mandalay, Bbamo, Pakokku, Prome, 
Henzada, and Myingyan are the chief centres of inland 
trade 

Trade m the Central Provinces and BerSr is very largely Ceatial 
dependent on agricultural conditions Nearly 90 per cent 
of the total value is absorbed by the trade witii Bombay city 
Bengal supplies coal, gunny-bags, and silk, and receives cotton 
twist and yam, sugar, and nee Bombay sends salt, sugar, 
and leather, m exchange for gram, pulse, and nee; and the 
United Provmces send sugar NSgpur, Jubbulpor^ Kamptee, 

Raipur, and Hmganghat are the pnnapal trade centres 

Madras has comparatively little rail-bome trade with other Madias. 
Provmces, but supplies Mysore and HyderEb^ with gram, 
provisions, cotton goods, and sugar It receives hides, skms, 
and leather from these States, and in smaller quantities from 
other parts of India A large proportion of the coal extracted 
from the Smgareni mmes in HyderabM is also taken by this 
Presidency The chief ports, after Madras itself, are TuUconn, 

Cochin, Caheut, Mangalore, Cocanada, Telhcherry, and Nega- 
patam Small inland trade centres are numerous 

Two-thirds of the trade of the Punjab is with the port towns, Punjab 
Karachi havmg by far the largest share Apart from this, the 
Provmce supplies cotton goods and salt to the Umted Pro- 

VOL III X 
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Vinces, and gram and pulse to the United Provinces, Raj- 
putana, and Central India. The United Provinces supply sugar, 
nee, and coal, Bijput^ salt, Bombay, cotton goods of Indian 
manu&cture, and Bengal, coal, nee, and gunny-bags. The 
large cities— Delhi, Lahore, Amntsar, and MultSn— absorb 
a considerable share of provinaal trade, but gram markets 
have recently sprung up at many places m the tracts where 
wheat IS grown for export 

United Cotton goods form about one-third of the imports of the 

Provinces, Umted Provinces They are received chiefly from Calcutta, 
and in smaller quantities from Bombay The trade in metals 
vanes, but Bombay is the chief source of supply. Salt is 
imported from RSjputana, Bombay, and the Punjab; and 
kerosene oil and coal from Bengal The exports include 
wheat, oilseeds, hides and skms, raw cotton, and opium, all 
of which are items of foreign trade Calcutta has the chief 
share m these, but Bombay also receives raw cotton and 
oilseeds, The Umted Provmces, which are exceptionally well 
served by railways, conduct a larger business in purely inland 
trade than any other part of India. Sugar and gU are supphed 
to Rajput9na and Central India, the Punjab, Bombay, and 
Bengal, gram and pulse are sent to Bengal and Bombay, 
and nee to the Punjab, Rajputana, and Central India. Cawn- 
pote, Agra, and Hathras are the chief trade centres, the first- 
named being perhaps the most important inland town in India 
from the commeraal and industnal point of view The Pro- 
vmces contain a number of other towns the trade of which is 
rapidly mcreasmg 
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TABLE I 

Valite or Imports ams Exports of Merchandise, 

1882-3 to 1904-S 



Imports 

Exports 

Indian 

Foreign (i e. 
re-exports). 

Total. 

1882- 3 

1883- 4 

1884- s 

1885- 6 

1886- 7 

1887- 8 
1S88-9 

1889- 90 

1890- 1 

1891- 2 

Ri 

50,00,30,405 
5».7o,38,91» 
S 3 ii 4 i 93 .i“ 
51>8i,15>365 
58,66,14,618 
69,38,48,130 
^6,57, 03,181 
66,56,01,905 
69,03,48,999 
66,58.74.568 

Ra. 

80,59.81,554 
85,08, 57 ,aos 
8 o, 3 i, 3 a,o 79 
80,73,47.311 

84,90,89,949 

86 , 37 , 00,918 

99,64,37,346 

99,10,10,546 

9S,90,*i,9*8 

1,03,55,08,310 

R» 

9,80,37,095 

3,03.55,753 

3 , 88 , 73,904 

3,09,31,090 

3,51,96,655 

4,10,14,403 

4.33,54,369 

4,39,58,078 

4 ,* 3 . 35,*90 

4,48,51,791 

Rs. 

83,40,08,649 

88,19,19,958 

83,30,05,983 

83,83,78,401 

88,49,86,604 

90,47,14,631 

96,97.81,715 

103,39,68,694 

100,13,57,918 

108,03,60,101 

Average 

59 , 74 , 66,849 

88 , 92 , 07,644 

3 , 67 ^ 9,773 

92 , 59 , 97,417 

18 

t8 

iS 

iS 

iS 

i8 

ig 

xg 

i< 

It 

9*-3 

93 - 4 

94 - S 
96-6 
\ g 6 -J 
I97-8 
98-9 
S99-OO 
)00-I 

)Ol -2 

69,60,50,303 
73,95,69.567 
70.16,74,378 
69,31,63.9s* 
71, 79.38,393 

69,96,66,695 

68,38.03,419 

70,71,18,634 

76,97,78.853 

81,51,89,794 

1,01,94.57,065 

1,09,01,56,150 

1,03,75,74.383 

1.09,34.51.610 

99,88,06,600 

93,78,61,010 

i,o 9 , 35 ,oa ,765 

1,05,68,36,961 

1,04,16,04,984 

1,91,90,50431 

4 , 59 , 09,900 

4,43,19,7s* 

5,05,75,608 

4,71.79,790 

4,03,36,37* 

3 , 75 , 11 , 7*0 

3.37,11.96s 

3 ,* 9 ,» 4 , 9 i* 

3,*o,85,314 

3,*5,98,i63 

106,53,59,965 

106,44.75.903 

108,81,49,990 

114,96,31,400 

io3,9M*,973 

97,53,73,730 

ii*, 7 *,i 4 , 73 o 

108,97,61,873 

107,36,90,398 

124,46,48,794 

Average 

71 , 39 , 95,381 

1 , 05 , 13 , 30,216 

3 , 97 , 14,649 

109 . 10 , 44^66 

— 

i; 

i< 

z< 

)OJ -3 

) 03-4 

) 04-5 

78,78,79,084 
84,8a, 3a,930 
96,67,80,884 

1, *5,87.97.516 
i, 49 . 63 » 4 o, 73 S 
i, 54 ,ia, 74 .i 99 

3,93,56,13* 

3,33,55.087 

3 . 37 , 95,945 

1*8,81,53,648 

153,95,95,833 

157,50,00,144 


X 2 
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TABLE II 

Foreign Sea-borne Trade (Imports) of British 
India, 1904-5 


Quantity 


Apparel 

Ar^, Ammunition, &c 
Books, Paper, and Stationery 
Coal, Coke, 8cc • tons 

Cotton (Raw) • cwt 

Cotton Twist and Yam . lb 

Cotton Piece-goods and Manufac- 
tures • ... yds 

Total Cotton and Cotton Goods 

Drugs and Medicines 
Dyes 

Fruits and Vegetables 
Glass, and Manufactares of 
Gums and Resins - • cwt 

Hardware, Cutlery, and Plate 
Hides and Leather 

Horses . No 

Instruments and Appliances 
Ivory . 

fewellecy and Preaous Stones 
Liquors— 

Ale, Beer, and Porter gala. 

Spmts • . „ 

Wines and Liquors „ 

Total Liquors „ 

Machmexy and MiUwork 

Matches 

Metals— 

Iron tons 

Steel „ 

Brass cwt 

Copper „ 

^Iter „ 

Tm „ 

German Silver „ 

Lead . „ 

Quicksilver lb 

Unenumerated cwt 

Total Metals . tons 

Kerosene gals 

Other Oils „ 

Bamts and Colouzs 
Peifdinery 

ForcdaiU and Earthenware . 

Provisions 

Railway Plant and RoUing-stodk; 

Salt . tons 

Ships, parts of . . 

Silk (Raw) . . , lb 

Silk Mannfactnxes . . yds 

Total Silk and Silk Goods 


359)39a 

I92»654 

30 i 575»855 

a,a90,iii,36o 


132,766 


4»fio7»53o 
i,469»3a9 
^ 333, <578 

<5>4»6,66^ 


357.580 

211.581 
9,810 

437,333 

82,903 

39*333 

32,735 

134,057 

338,5<53 

15,975 

505,869 

76,190,067 

8,505,135 


486,980 

1,858,709 

34,857,300 


Rs 

3,33,99,637 

28,17,2x4 

1,30,33,023 

44,46,447 

63,85,391 

3,48,76,477 

33,78,40,837 

38,68,53,503 

70,73,931 

92,68,005 

8,43,954 

1,12,57,101 

16,39,71a 

3,39,59,612 

46,60,669 

65,47,939 

74,39,671 

18,60,242 

1,05,34,333 

60,41,973 

98,80,154 

a7.98,ii3 

*.87,39»733 

4,08,78419 

48,95,883 

3,81,38,34* 

*,34,03,379 

6,76,181 

8,10,89,5*7 

14,60,450 

39,38,5*3 

19,17,6*3 
1840,581 1 
3,9®, 7S7 
7,*®, 744 
9,34,75,607 

*,9*,99466 

81,76,603 

46,91,97* 

2,82^1 

a9,3i,8i3 

*.16,57,985 

140,96,585 

71,18,979 

34,98/MO 

1,68,59,676 

8,85,33,633 
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TABLE II ( cont .). Foreign Sea-borne Trade (Imports) 
OF British India, 1904-S 


Articles 


Quantity 

Value. 

Soap 

cwt 

164,634 

Ra 

*7,»3,705 

Spices 

lb 

1,14,847,3*3 

i»o3, 23,550 

Sugar 

cwt 

6,936,817 

6,9®,*7,3*9 

Tea 

lb 

3,734,579 

18,96,015 

Tea Chests 


• 

aoMsS* 

Tobacco 


5, 083, *89 

55,629850 

Toys and Games 


• 


Umbrellas 

No 

3,139,463 

18,95,064 

Wood, and Manu&ctures of 


65,57,946 

Wool ^w) 

Wool. Manmactures of 

lb 

*,**7,734 

6,80,643 

yds 

a3,74a,»50 

*,94 53,864 

Total Wool and Woollen Goods 


3,*4,44,9»4 

All other Articles 



4,5a,i3.9*9 

1 Total Merchandise (Private) 

. 

96,67,80,884 

Treasure (Pnvate) — 

Gold 

Silver 

Total Merchandise and Treasure 
(Pnvate) 

Government Imports — 

Merchandise . 

Treasure 

Grand Total of Imports 


31,81,19,745 
11, a*, 55, 553 

*a9,7o,s6,*83 

7,73^44,570 

6,48,06,45a 

*43,9a,o7,ao4 


TABLE III. Foreign Sea-borne Trade (Exports) of 
British India, 1904-5 


Animals • I 

Apparel • • i 

Bnstles and Fibre for Brushes j 

nnd Brooms • . - 

Coal and Coke 
Coffee . 

Coir, and Manufactures of (ex- 

clndii^ Cordage) . « • 19 

Cotton ®Aw) • »» 

Cotton Twist and Yam lb 

Cotton Manufactures 

Total Cotton and Cotton Goods 

Drugs and Medicines 
Indigo • cwt 

Other Dyeing and Tanning Sub- 
stances • • 99 

Totu. Dyes and Tans (except Lac) 

Fodder, Bran, end CattleFood, See.— 
Oilcake cwt 

Rice Bran too* 

Other Sorts cwt 



a49iiS4.477 , 


1, 3**, 74* 
I.37I.993 



Ri 

“.73i3S9 

33.94.80s 

*8,39,864 

40.54.010 
1,66,28,198 ^ 

53,*o,9a* 

*7,43.8*.74» 

9,90,69,436 

3,08,01,830 

30,42,32,998 

aa, 37,304 
83,46,073 

58,51,599 

i,4*.97,67a 

43,08,621 

44,00,086 

*0,13,409 
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TABLE HI {eotOtnued), 

Foreign Sea-borne Trade (Exports) of British India, 
1904-S 


Articles. 

Quanb^ 

Value 

Fnuts and Ve^tables 

Gram Rice (mclndmg Paddy) cwt 

Wheat (including Flour) ,, 

Other Grains m 

Total Grain „ 

Gums and Resms . „ 

Hemp, and Manu&ctures of ^ 

Hides and Skms . No 

Homs . cwt 

Ivoiy, and Manufactures of 
ewellery and Precious Stones cwt* 

ute (Raw) * „ 

iUte, Manufactures of— 

Bags * No. 

Yards « 

Other Kinds 

Total Jute and Jute Goods 

Lac, Dye, Shell, &c cwt 

Manganese Ore „ 

Manures tons 

Mica cwt. 

Oils 

Opium * chests 

Provisions 

Saltpetre cwt 

Seeds „ 

Silk (Raw) . lb. 

Silk, Manufactures of 

Total Silk and Silk Goods 

Spices . lb 

Sugar . cwt. 

Tea lb. 

Tobacco . „ 

Wood, and Manufactures of 

Wool (Raw) . . lb. 

Wool, Manufactnres of 

Total Wooland Woollen Goods 

All other Articles 

Total Merchandise* (Pnvate) 

Treasure (Private)— 

Gold . . 

Silver 

Total Merchandise and Treasure 
(Pnvate) . • ' 

Government Exports — 

Merchandise 

Treasure 

Grand Total of Exports 

49.4so.464 

44.031,997 

8,538,880 

i03,oai,34i 

98,508 

48,931.496 

61,787 

10.875, giJ 

301,436,386 

575,510,197 

0,40.131 

3,618,909 

78,068 

19.575 

*66,861 

34’8.74I 

06,875,845 

1,398,185 

33,630,687 

307414 

313,813,971 

13,395.334 

43.748.5a4 

R. 

31,08,593 

19,60,69,513 
18,59,80,30. 
0.90,45438 
41,10,97,053 1 

17,03,977 1 
44,84,410 
9,90,59,700 
14,46,639 
5.85,934 
19,17,313 

11.96,56460 

4.76.54,310 

6,11,61,184 

6,76,139 

ai.9048,085 

3,07,64,101 

34,07,681 

43,77.841 

14,68,986 

1,10,97,31a 

10,63,3444a 

84,69.357 

36,33,833 

14,41,16,060 

51,18,704 

13,30,544 

64,51,348 

73,45,666 

8»,iK 

31,09,376 
79,76,673 
0,14,06,694 
08,66,958 
a, 43.73, 650 
1,97.06,314 

157,50,00,144 

3,69.85,806 

4,07,79.760 

165,47,65,800 

00,77,085 

8,45,ao,5ii 

174,13,65,396 

* Indian Produce or Manu&ctures 
Foreign Merchandise 

• 

154.10,74,199 

3,37,05,94s 







TABLE IV Distribotion of Imports aot Exports (incltoing Re-exports) byCountries in 1899-1900 and 1904-5 

(Exdnsive of Government Stores, and, of Government and Private Treasure ) 
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Land-borne Foreign Trade for Five Years ending 
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Total 6,41,48,898 6,89,94,079 6,14,20,422 7,02,87,433 7,06,00,314 5,42,^1,733 6,02,61,390 5 , 29 , 37,593 5 , 37 ,o 7 ,o 7 <> 
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TABLE VII 

Imports of Principal Articles into British Provinces and 
Native States from British Provinces, Native States, 
AND Chief Seaports in 1899-1900 and 1904-5 


ASTICLBS 


QuAMrmr ik Tonb 


189^1900 i904-’5 


Coal and Coke 

Cotton — Twist and Yam, Enropean 
„ „ „ Indian 

„ Piece-goods, Enropean 

„ „ Indian 

Gram and Pulse 
Towar and ]^jra . 

Rice in the Husk 
Rice not in the Husk 
Wheat 

Jute— Gunny-bags and Cloth 
Iron and Steel 
Other Metals 
Kerosene 

Dned Emits and Nats 
GhI 

Railway Materials 
Salt a 
Betel-nuts 
Other Spices 


Tobacco 


1,560,1504 

»a .®99 

34.S15 

130,045 

34,765 

609,409 

335,339 

173,657 

730,443 

375,080 

93,385 

182, 6so 

39*592 

113*001 

71*523 

13*862 

403*230 

720,877 

39.791 

56,611 

404.724 

41,910 


1,920,259 

21,998 

43.146 

158,828 

f >,546 

361,047 

195,630 

153,13a 

307,633 

83,517 

127,660 

335,336 

53,768 

183,544 

85,717 

13,987 

50^006 

808,261 

54,684 

63,305 

580,943 

45 . 34 « 


Total 


6,078,783 


6,139,171 


TABLE VIII Trade of the Provihcial Blocks, 1903-4 

(In Lakhs Rupees) 



Exports TO 

IBIPORTS FROM 


Provinces and 
Staibs 

British 

Provinces. 

Native 

States 

Port 

Towns. 

British 

Provinces. 

Native 

States 

Port 

Towns 

Total. 

Madras 

Bombay 

Smd 

Bengal 

Umted Provinces 
Fimjab 

Central Provinces 
Betar a 

Assam 

Rajpatana and 
Central India* 
Hyderabad * 

i»*i 

3,66 

M5 

8,04 

3,55 

3,06 

1,13 

3,50 

4,08 

1,31 

1,74 

a.39 

2,42 

II 

26 
a, ax 

99 

35 

3 

14,39 

15.36 
3.16 

40.36 
14,95 
10,12 

5.54 

5.43 

5.15 

6,071 

3*39 

1.33 

1,02 

2,21 

66 

8,18 

7.91 

4.86 

2,44 

1*77 

1,34 

5.20 

1,81 

1,65 

1,60 

2,00 

13 

17 

48 

9 

10,48 

8,99 

3,51 

34,05 

9,38 

9,77 

*,85 

1,61 

2*39 

a, 60 

1,46 

1,88 

1 

Total 

37.52 

8,65 

1.34,95 

39.04 

7*14 

77,87 

3,95,17 


* Trade betvv een Native States is not rostered 
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TABLE IX 


Trade of Ports with the Provincial Blocks, 1903-4 
(In Lakhs of Rupees) 


Exports FROM AMD 

lUFORTS IKIO 

CALCtJTTA. 

BOMSaTPOST 

Madras Porta 

Karachi 

Total. 

1 

t 

1 

- 

a 

s 

1 

Imports. 

1 

InipOTtB. 

1 

& 

i 

s 

iS 

b 

1 

Imports. 

Bengal 

40,4 

33591 

6 

10 

6 

4 



40,26 

34,05 

United Provinces 

10,66 

6,28 

3,50 

a, 80 

8 


71 

20 

^,95 

9,28 

Bombay 

I 

2 

14,99 

8,91 

36 

6 

I 


15.46 

8,99 

Madras 

15 

9 


60 

13.80 

9,89 



14,39 

10,48 

Punjab 

?3 

1)73 

1,28 

8537 

10 

1 

8,01 


10, la 

9,77 

Rajpataoa and Cen- 











tral India 

48 

19 

54 » 


1 

2 

17 

4 


a, 60 

Central Provinces 

41 

33 

6,08 

», 5 I 

5 

I 



5,54 

4,85 

Assam 


2 i 39 







5,15 

3,39 

Berar 

1 

2 

S>S8 

1,58 

3 

1 



5,43 

1,6 1 

Hyderabad 

Smd 


t 

4.36 

1,19 

I 

1,03 

26 

3,16 


3,39 

3i16 

1,46 

4 >S 4 

Mysore 



11 

43 

1,22 

1,46 


2,50^ 

1,33 

1,88 

Total 

57,75' 

34,97 

38,51 

32 i 74 

16,63 

11,76 

13,06 

8,40 

1 , 44,95 

77,87 


TABLE X 

Incidence of the Value of Trade, in Rupees, on each Acre 
OF Cultivation and each Head of Population, 1903-4 


PrOVIMCES AMD 
States 

Total trade 
per cropped 

IMCIDEMCS OFTBB VALTTB, FSR HbAD 
OF POFVLATIOR, OP 

Net exports 
perhk.d 

acre- 

Exports. 

Imports. 

Total 

Bengal 

158 

6.0 

41 

10 t 

19 

United Provinces 

*35 

53 

40 

92 

1 3 

Bombay (with Baroda) 

145 

89 

55 

144 

34 

Madias (vitb Cooig) 
Punjab (witb Frontier 

115 

4*3 

31 

73 

IX 

1 

Province) 

12 0 

55 

58 

IM 

-01 

RljpnUma and Central 
India . 


55 

4 3 

98 

la 

Central Provinces 

87 

75 

49 1 

134 

2.6 

Assam 

22 4 

135 

61 1 

186 

6.4 

Berar 

139 

240 

12 6 j 

366 

114 

Hyderabad 

43 

39 , 

71 

13 

Smd . 

23 4 

113 

97 

21 0 

16 

Mysore 

108 

55 

64 

11.9 

-0.9 









Prelimi- 

nary. 




CHAPTER VI 

IRRIGATION AND NAVIGATION 
Irrigaiton 

Irrigation works, the object of which is the artificial apph- 
cation of water to the land for purposes of agnculture as 
a means of supplementing the natural rainfall, although almost 
unknown in Northern Europe, have existed in India, as m 
most other Eastern countnes, from time immemonaJ This is 
a natural result of the conditions of chmate India contains 
large tracts, such as the deserts of Smd and the South-western 
Punjab, which are practically rainless, and m which cultivation 
without irrigation is impossible There are others, such as the 
Deccan plateau, where cultivation is exceedingly precarious, 
owing to the great inegulanty of the rainfall and the long 
intervals during which crops may be exposed to the fierce heat 
of the sun, and to dry and scorching winds In such regions 
there may be an almost complete failure of crops in a year of 
short or badly distnbuted rainfia.ll, and a succession of two 
or more unfavourable seasons might result in famme In 
other more favoured tracts, such as Himalayan submontane 
distncts, a senous failure of the rainfall is seldom or never 
known, yet here also irrigation works, which are usually of a 
simple kind such as can be constructed by the people them- 
selves, are of the greatest value m improving the out-turn of 
the aops. Lastly, there are distncts which orduianly receive 
so copious a rainfall that nee is almost the only crop grown, 
but for this water is required at certain cntical penods when 
there may be a break in the rams, and a full harvest can only 
be secured by irrigation ^ In general it may be said that the 
secunty of the harvest depends on the existence of some form 
of imgation in almost all parts of India, except m tracts such 
as Eastern Bengal, Assam, or Lower Burma, where the average 
rainfall does not fall short of 70 inches per annum. As might 

^ For a full account of the lain&U condition^ see Vol I, chap in, 
‘Meteorology* 
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be expected under these conditions, the simpler forms of 
imgation works have been limited in number and capacity 
only by the resources and engineermg sbll of the people, by 
the msecunty of tenure, and by the interruptions caused by 
invasion or internal dissension Some of these works were 
constmcted by the former rulers of the country, but it was not 
until after the establishment of British rule that the larger 
and more important works, many of which irrigate annually 
several himdred thousands of acres, were undertaken As an 
instance of the magmtude of some of these later works may 
be mentioned the Chenab Canal, which irrigates nearly 
2,000,000 acres, or about two-fifths of the whole cultivable area 
of Egypt, with an ordinary discharge of 11,000 cubic feet per 
second, or about six times that of the Thames at Teddmgton 
‘ No similar works m other countries approach m magmtude 
the irrigation works of India, and no pubhc works of nobler 
ublity have ever been undertaken in the world ^ * 

Imgation works may be convemently divided into three Differeat 
great types namely, lift, storage, and nver works, which are 
represented by wells, tanks or reservoirs, and canals In lift- works 
imgation the ivater is raised from a lower level to that which 
will command the area to be imgated, the raising being 
effected either by manual labour or by ammal or mechanical 
power The source of supply is usually the subsoil water mto 
which wells have been sunk, but lift appliances are often erected 
on the banks of nvers or pools from which water is raised to 
the lands to be imgated Storage works axe reservoirs, formed 
by the construction of dams across dramage hnes, for the 
purpose of storing the supply which passes down after every 
heavy fall of ram for subsequent use during long breaks in the 
rams or m seasons of drought River works consist essentially 
of canals, drawmg their supplies from nveis which are in 
continuous flow durmg the whole or the greater portion of the 
year In most cases they include a weir, which is constructed 
across the bed of the nver immediately below the off-take of 
the canal, for the purpose of holding up water to the full 
supply level of the can^ durmg low stages m tbe nver. The 
canals are usually graded with a much lower bed-fall than that 
of the nver ffom which they take off, and, by a suitable 
alignment, can often be earned out of the nver valley on to 
high land, or even on to the watershed separatmg the catch- 
ment of the nver from that of the drainage Ime lying next to it 
The great canals m Northern India, and in the Onssa and 
^ Sir J. Strachey’s India (1903), p 222. 



THE INDIAN EMPIRE 


318 


[chap 


Madras deltas, command nearly the whole of the lands lying 
between the mam nvers m the former and the branches or 
arms of the deltas in the latter In the Pemnsula proper, 
conditions are less favourable, and the formation of the country 
prevents canals being taken far out of the nver valleys It 
must be remembered, too, that some large nvers, such as the 
Narbadfi and the Tapti, are throughout useless for imgation, 
by reason of their deep and often rocky channels 
Overlap- Although these three types are m themselves as distmct as 
pmg of the sources of supply on which they depend, they sometimes 
overlap Lifting appliances are often required to raise water 
from canals to ground on a higher level, and the cultivation 
under some tanks and canals can only be matured by the use 
of supplemental wells Large storage works are incomplete 
without a network of distnbutmg channels , and canals taking 
off from nvers m which the supply is uncertam and mter- 
mittent require storage works which may be constructed either 
at some distance up-stream from the head-works, in the valley 
of the mam nver or of a tnbutary, or as * tail tanks ’ at suitable 
points on the Ime of the canal itself But although m particular 
cases all three classes may be found m combination, each is so 
distmct from the others thsLt it deserves separate consideration 
Areaim- An important pomt m connexion with pure lift-imgation 
wlh "^orks IS lhat they have been constructed by private enterprise 
on the part of the owners or cultivators of the soil The works 
are all of a petty character, and irngate an area which may 
be as low as one acre and seldom exceeds twenty Such works 
cannot conveniently be owned or mamtamed by the state, 
which can do no more than encourage then construction by 
agricultural loans and by hberal rules m the matter of land- 
revenue assessment But although these works are small and 
have cost the state nothing, their importance in the aggregate 
is very great Tabng the average area annually irrigated from 
works of all classes m Bnhsh India at 44,000,000 acres, it is 
found that nearly 13,000,000 acres, or about 30 per cent, 
are imgated from wells Wdl-culhvation is moreover of the 
highest order , and it may be safely estimated that the produce 
annually raised from pure lift-imgation is, in value, considerably 
more than a thud of the out-turn from imgation works of all 
kmds The most favourable conditions for well-imgation are 
found m the alluvial plains of Northern India, the subsoil of 
which contains an inexhaustible supply of water Out of the 
13,000,000 acres thus imgated more than 9,500,000 are in. the 
United Provinces and the Punjab, and about 2,750,000 m the 
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Madras and Bombay Presidencies In other Provinces well- 
cultivation is mconsiderable, bemg confined to garden or other 
special crops 

'When the spnng level is near the natural surfiice and the Permanent 
soil IS fairly stiff, a well may consist of nothing more 
a hole in the ground over which the appropriate lifting 
appliances are erected These wells, which usually fall m or 
are abandoned after one or two years’ working, are called 
‘temporary’ wells, to distmguish them from ‘permanent’ or 
masonry-hned wells, which, if sohdly built, may last for an 
mdefinite penod In some parts there is an mtermediate type, 
in which the well is hned with a wooden cyhnder or with 
brushwood or wicker-work In the United Provinces less than 
one-fourth of the total number of wells are permanent, and 
both here and m the Punjab the number of temporary wells 
fluctuates greatly from year to year according to the season, 
being greatest m years of drought The cost of a well vanes 
from a few rupees for a temporary, to over Rs 1,000 for a deep 
and permanent structure, but the average cost of a permanent 
well is between Rs. 300 and Rs 600 accordmg to size and 
depth In the Punjab, where the wells are mainly permanent, 
the average area imgated per well is 12 acres, but m the 
Umted Provmces, where so large a proportion of the wells are 
temporary, imgating only i or 2 acres, the average area per 
well IS not more than 4 acres In Southern India the average 
area is between 2 and 3 acres , but here well-imgation is, as 
a rule, apphed only to the most valuable class of crops, which 
require frequent watenngs. 

The wdls now in use throughout India^ and the liftmg Lifting ap- 
appliances employed, do not differ materially from those m use 
in former tunes The water is almost invariably raised either 
by manual labour or by bullocks For the former the favounte 
contnvance is the well-known ptcottah^ m which the water is 
drawn up by means of a bucket suspended by a rope to the 
end of a long pole, which is pivotrf near the other end to 
a. post so as to revolve through a vertical plane The shorter 
end IS weighted, so as nearly to counterbalance the weight of 
the longer arm and the full bucket The bucket is lowered by 
the man m charge, who draws the long end of the lever by 
a pull at the rope, or m some cases, as in Southern India, 
by runmng up and down the pole This contn\ance is seldom 
used for lifts of more than 15 feet, and for very small lifts 
(of 4 or 5 feet) other simple appliances are used For lifts of 
over 15 feet bullock-power is almost mvanably employed, and 
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IS often used even for lower lifts The most common con- 
trivance, which IS to be found all over India except m some 
parts of the Punjab, is the moi^ which consists of a large leather 
bag, holdmg from 30 to 40 gallons of water, fastened to one 
end of a rope which passes over a pulley overhangmg the well 
When the bag has been lowered the other end of the rope is 
attached to a pair of bullocks, who then walk down a ramp of 
a length approximately equal to the depth of the well When 
the bullocis amve at the end of the ramp the bag has been 
drawn up to the top of the well, and its contents are emptied 
into a trough or sump, generally by a man who stands by, 
but sometimes by a self-acting mechanical arrangement The 
rope is then detached from the bullocks, the bag is lowered, 
and the bullocks return without a load to the top of the ramp, 
when the operation is repeated In some parts the rope is not 
detached and the bullocks walk backwards up the ramp, as the 
empty bag descends The alternative to the mot is the Persian 
wheel, which is used extensively m the Punjab This consists 
of an endless cham of waterpots passing over a vertical 
wheel erected over the top of the well, and rotated by means 
of rough wooden gearing which is worked by a pair of bullocks 
walkmg round a circular track When bullock-power is used 
water is sometimes lifted for purposes of imgation as much as 
60 feet, but ordinarily the lift seldom exceeds 40 The use of 
any form of purely mechanical motive power is practically 
unknown m India A few isolated attempts have been recently 
made by pnvate owners to use oil engmes, and a project is 
under consideration to irrigate about 50,000 acres from the 
Kistna nver m Madras by similar means* But even if these 
should prove successful the practice is not hkely to be ex- 
tensively followed by small cultivators. 

Means of Wells play such an important part m the agncultural system 
of India, and are of such great protective value, that the 
Sion of extension of this form of imgation must be regarded as highly 
wdl-irri- desirable There are, however, obvious limits to such ex- 
tension, even m tracts where conditions of soil, chmate, and 
spring level are fevourable The first cost of a well is only 
one of the ftictors to be considered, for its subsequent working 
requires a considerable amount of capital and very careful 
husbandry The extension of well-cultivation must, therefore, 
always be gradual, and although it may be effectively encouraged 
It cannot be forced. The encouragement hitherto afforded 
by the state for the construction of wells and other works 
of agncultural improvement has been of two kmds — a system 
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of agncultural advances known as takdvif and a permanent 
or temporary exemption of the lands depending on the well 
from any enhancement of land revenue as a consequence 
of the improvements Takdm advances are made freely to 
approved apphcants, tiie general rate of interest being 6 J per 
cent , except m Madras and Bombay, where it is only 5 per 
cent Recovery is made by mstalments extendmg over periods 
varying from seven to thirty years. During the ten years 
endmg 1900-1, as much as 625 lakhs was thus advanced by 
Government, 348 lakhs as agncultural loans, and 277 lakhs 
for the specific purpose of land improvement In the Madras 
and Bombay Presidenaes, ryots who construct wells or other 
works of agncultural improvement are exempted from any 
future enhancement of land-revenue assessment on the ground 
of the increase in the agricultural value of their land due 
to the improvements In other Provinces the exemption lasts 
for speafic penods, the term being generally long enough for 
the owner to recoup the capital outlay mcurred m the con- 
struction of the work 

It IS for many reasons very difBcult to compare the area Extension 
imgated from wells at the present day (1904) with that 
gated as recently as twenty-five years ago. The Irrigation dumg 
Commission of 1901-3 reported that m the four Provinces m 
which well-imgation is most extensively practised— namely, 
the Umted Provmces, the Punjab, Bombay, and Madras— the 
increase m the number of permanent wells during the decade 
ending 1900 amounted to 11, 25, 33, and 44 per cent respect- 
ively, but it seems certain that the mcrease in the total 
area irrigated from wehs, in the Northern Provinces at any rate, 
has not been m any way proportional to these figures This 
may be due partly to the imperfection of the earher statistics, 
partly to the substitution of permanent for temporary wells, 
and partly to a reduction m the areas irrigated from old 
wells m tracts where canal-imgation has been introduced 
The Famme Commission of 1880 estimated the area imgated 
from wells m 1876-7 at 5,794,000 aaes in the Umted Pro- 
vinces, and 3,176,000 acres in the Punjab The Imgation 
Commission of r go 1-3 found that during the years 1900-2 the 
area irrigated from wells m the former Province vaned from 
4,544,000 to 6,122,000 acres, and m the latter from 3,018,000 
to 4}I5 SjOoo acres The Famme Commission of 1880 gave 
no details of well-imgation in Bombay , but stated that the 
number of pnvate wells m ryotwSn lands in Madras was 
beheved to be about 375,000, and, on the assumption that the 
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average area to each well would be about 5 acres, estimated 
the total area served at i, 800^000 acres This assumption 
was probably much too high, for the Irrigation Commission 
of 1 901-3 reported that the number of permanent wells in 
1 900-1 [excluding mere supplemental wells used on tank- 
irrigated lands) amounted to 522,300, imgating about 1,680,000 
acres, or not more than 3 2 acres to eaci well In this Presi- 
dency there appears to have been a matenal mcrease not only 
m the number of wells, but also m the well imgated area. 

Tanks or storage works are of all sizes, ranging from the 
great lakes formed by the construction of high dams across 
the beds of large but irregularly flowing nvers, such as Lakes 
Fife and Whiting in the Bombay Deccan, and the PeriySr 
lake m Travancore, in which are impounded from 4,000,000,000 
to 6,500,000,000 cubic feet of water, to the small village tanks 
to be found throughout Southern India, many of which im^ate 
less than 10 acres. Any general extension of large works 
of this descnption is of course hmited by the cost of con- 
struction and the loss of supply by evaporation The idea 
of formmg reservoirs in the beds or valleys of streams which 
are m flow only for a few weeks or months m the year, must 
have presented itself to the rulers of the country or to the 
occupiers of the sod at a very early stage m Indian civilization, 
at any rate m those parts of the country where the conditions 
were most favourable, and m such tracts tanks of great 
antiqmty bear witness to the readiness of former rulers to 
encourage the construction of works of this kmd. Some of 
these works, such as the Chembrambakam and Cumbum 
tanks m Madras, are of great size, holdmg from 3,000,000,000 
to 4,000,000,000 cubic feet, and with water-spreads of over 
nme square miles There are remains of other works of erai 
greater size, such as the Madag tank in the DhSrw^ District 
of Bombay, which have failed or been abandoned The 
inscnphons on tivo large tanks in the Chingleput Distnct 
of Madias, which still irrigate flam 2,000 to 4,000 acres, are 
said to be more than 1,100 years old In Upper Burma there 
axe many tanks constructed centuries ago, of which that at 
Meiktda is the most important The celebrated lake at 
Udaipur (lUjputana), which is said to be the largest m India, 
IS not utdiz^ for imgation, but of the many old tanks m 
lULjputSna and Central India some are still so used, although 
the majority have been abandoned, or no longer hold water 
In the Native States of Mysore and Hyderabad, tank-imgation 
has been very highly developed The area imgated from 
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large tanks is, however, small in proportion to that dependent 
on smaller works, most of which were probably constructed 
origmally by the owners or occupiers of the lands protected, 
with but bttle assistance from their rulers The most notable 
example of these is to be found in the smaller irngation works 
in Madras It is estimated that there are no less than 40,000 
of these works m the ryotw 5 n tracts of that Presidency, of 
which less than 3,500 imgate more than 200 acres, while 
many serve less than 10 acres The former are cared for by 
the Pubhc Works Department , more than 31,000 Minor works 
axe m charge of revenue officers , and about 5,000 are small 
pnvate works The average area imgated from the works 
•controlled by Government amounts to more than 3,000,000 
acres, or about as much as the entire area imgated from all 
the great canals and larger irrigation works m the Provmce 
These petty works mclude a certain number of small canals, 
but are mainly tanks or storage works Tanks abound also 
in the zamlndSn estates of this Presidency, m which it is 
estimated that about 2,500,000 acres ^ are imgated, of which 
2,000,000 are dependent on storage works, and the balance 
on wells and nver channels. No approach to these figures 
IS made m other Provinces , but, excluding well areas, nearly 
■two-thuds of the irngation in the GujarSt, Deccan, and Carnatic 
Districts of Bombay depends upon small storage works, and 
there are 50,000 small pnvate twiks in the Central Provinces, 
which are said to be capable of imgatmg from 150,000 to 
650,000 acres, accordmg to the season, being almost the only 
form of irngation m that Provmce, as the area under wells 
IS there mconsiderable Tank-imgation is practically unknown 
m the Punjab and m Sind, but is to be found m some form 
or other in all other Provmces, includmg Burma. The jhlh 
or natural depressions scattered at intervals over the flat 
alluvial plains of the United Provinces, most of which are 
pnvately owned, irrigate about 2,000,000 acres 

Storage works consist eventually of four parts The dam, Method of 
which may vary m height firom 15 to 160 feet, may be con- 
structed of earth, concrete, or masonry, but earthwork is 
seldom rehed on for greater heights than 80 feet When 
concrete or masonry is used, sound rock foundations are 
essential, and many sites otherwise ehgible must be rejected 
when this cannot be found The submerged area may, when 
M, have a water surface of many square miles, and here 
again sites otherwise eligible must be rejected on account 
of the large areas of cultivable land which would be thrown 
y 2 
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out of cultivation or the high compensation that would have 
to be paid The outlet and distributing channelSi through 
which water is drawn off from the reservoir and earned to 
the lands to be imgated, often form a very expensive item 
Lastly, there is the waste-weir or escape, through which flood- 
waters must be passed at times of abnormally heavy rainfall 
m such a way as not to impenl the safety of the work The 
total cost of a storage work vanes enormously according to 
the site The two largest works executed by Government, 
the Nflra Canal and the Penyar Project, have each cost about 
Rs 1,300 per 1,000,000 cubic feet m a full lake Although 
these and many other large storage works have been con- 
structed by the Bntish Government, tank-irrigation is essentially 
a product of native rule, and almost the whole of the tank- 
irngated area is from old native works, the maintenance of 
which IS now undertaken in whole or in part by the state 
These works are mainly confined to the crystallme and sand- 
stone formations, which occupy the whole of the Indian 
Penmsula between the Deccan trap area and the narrow 
stnp of alluvium on the coast The formation of the country 
m this area favours the construction of tanks, which form the 
pnnapal means of imgatioit The area comprises the greater 
part of the Madras Presidency, nearly the whole of Mysore, 
half of Hyderabad, nearly two-thirds of the Central Provinces, 
the Bagheikhand States of Central India, the eastern half of 
Rajputana, and portions of the Umted Provinces and of the 
Onssa and Chota Nagpur Divisions m Bengal 
It has already been stated that wells are constructed and 
maintamed solely by pnvate enterpnse This is also true of 
the smaller forms of tank, the petty works which serve a single 
holdmg or imgate httle more than 10 acres , but the largest 
works, which impound several thousand million cubic feet of 
water and submerge many square miles of country, could only 
have been constructed by the rulers of the country, and have 
always been mamtamed as state imgation works Between 
these extremes are the moderately sized tanks, capable of 
imgating from 10 to 300 or 400 acres annually Many of 
them appear to have been ongmally constructed by pnvate or 
communal enterpnse, but the state is so mterested m the land 
revenue dependent on them that it has gradually undertaken 
their control or management and contributes largely to them 
improvement and up-keep Thus it happens that m the 
ryotw^ tracts of Madias and Bombay all but the smallest 
tanks are controlled by Government In the Central Pro- 
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Vinces, on the other hand, the Government has no concern in 
the management of the mdiguzdt^s tanks , and m the United 
Provmces, where the greater part of the irrigation recorded as 
from tanks is effected from the jhik above mentioned, it main- 
taons only the large tanks which have always been recognized 
as state works In Ajmer-Merwara and m Upper Burma most 
of the tanks are kept up by Government 

The average area recorded as imgated from tanks in Bntish Area irri- 
India is about 8,000,000 acres, but the supply to many of the 
works IS very precarious, and is apt to fail m years of extreme 
drought This figure does not mclude the large areas over 
which ram-water is held up for some tune after every fall by 
means of field embankments, such as are to be found under 
different names in Bengal, Bundelkhand, the Central Provmces, 

Gujarfit, and the Bombay Deccan The agricultural value of 
these temporary storage works is considerable, but the areas 
protected by them are not usually recorded or regarded as 
tank-imgation. 

The third and most important class of imgabon works, viz. Small 
river works or canals, are generally of such magmtude, and 
affect so many different mterests, that they could only have 
been constructed, and can only be efficiently mamtamed, by 
the state There are, however, a certam number of petty 
works of this class which have been constructed and are still 
mamtamed by pnvate enterprise, with occasional assistance 
m some Districts from Local funds In the Punjab nearly 
1,000,000 acres are imgated annually from works of this class, 
of which more than 100,000 acres are dependent on mundar 
tion canals made by the people, but now under the control of 
the District Boards. Nearly 100,000 acres are imgated from 
canals of the same kmd belonging to pnvate landowners, and 
about 800,000 acres receive irrigation, from hill streams, or 
from jMls from which water is diverted by means of simple 
works and small channels that have been constructed by com- 
munal effort In the Umted Provmces about 750,000 acres 
are imgated from pnvate canals, of which the most important 
are the works constructed in the Basd and Gorakhpur Distncts 
by two Enghsh landowners, which imgate areas of 40,000 and 
15,000 acres of nee and rabi crops within their respective 
estates In the permanently settled Distncts of Ben^, and 
especially m Bih^, there are a great number of small canals, 
called patns^ by which water is diverted from the innumerable 
streams which traverse the country and is conducted directly 
mto the nce-fields or stored in small reservoirs [ahars) which 
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have been formed by field embankments, for use during breaks 
in the rams The total area protected in Bengal by means of 
these pains and ahars is estimated at nearly 5,000,000 acres 
In Madras about 336,000 acres are irrigated annually from 
private canals, including the spnng channels which are made 
m the beds of streams during the dry season, of which nearly 
nme-tenths are in zamindart estates The Minor works under 
Government control m this Provmce also include many small 
river channels In the Bombay Deccan and in Gujarat there 
are many works of the same kind, most of which are under 
Government management It is difficult to state with accuracy 
the areas irrigated throughout India from these small canals, 
as in the Provmcial returns some are included under the head 
‘Canals,* others under ‘Tanks* (which are often associated 
with them), and others, as in Bengal and the Umted Provmces, 
under ‘ Other sources * , but the total area protected by private 
canals is probably between 7,000,000 and 8,000,000 acres 
Many of these works are, however, apt to fail m years of pro- 
longed or severe drought 

We now proceed to consider the great canals which have 
been constructed and are mamtamed by the state, most of 
which extend over very wide areas, imgate many thousand 
acres, and comprise hundreds or thousands of miles of dis> 
tnbutary channels. These works may be divided mto two 
classes, perennial and mundahon canals Stnctly speakmg, 
a perennial canal is one which has an assured supply of water 
all the year round ; but this generally involves the constmction 
of a weir or ‘amcut* across the bed of the nver, to hold up 
the low supphes and divert the whole, or as much as may be 
needed, into the canal This is not, indeed, always necessary, 
for the head-works of the Swat River Canal m Peshawar 
District (Frontier Provmce) are so favourably situated that 
a perennial supply can be obtamed without the assistance of 
a weir, which is also considered unnecessary for the Tnbeni 
Canal now under construction m the Champaran Distnct of 
Bengal On the other hand, the nver supply may fail in 
a nver across which a weir has been constructed As a general 
rule, however, a canal which takes off from above a properly 
constructed weir is assured of a fairly contmuous supply dunng 
the season when water is reqmred, and it is at any rate possible 
to utilize every drop of water that comes down, however low 
the state of the nver The term ‘perennial* is therefore 
generally apphed to a canal which can draw off a constant 
supply without the assistance of a weir, or which is provided 
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with a weir which will render the supply to the canal dependent 
only on the quantity of water in the nver and not on its surface 
level , while if the supply is not sufficiently continuous for the 
purposes required, it can generally be rendered so by the 
construction of storage works Inundation canals are simple 
channels takmg off from the banks of a nver at a level which 
is generally considerably higher than the ordinary low-water 
level of the stream Water flows mto these cuts durmg the 
flood season, and they remain m flow until the river fells below 
the level of their beds, which is generally 2 or 3 feet higher at 
the end than at the beginning of the season, owmg to silt 
deposits, which have to be cleared durmg the low-nver season 
The most important mundation canals are to be found m 
the Punjab and Smd, 1 e in the valley of the Indus and its 
tnbutanes They are in flow, generally, from the beginning of 
May until the end of September, although the supphes fluctuate 
greatly during this penod with the surface levels m the nver. 
Cultivation, which is practically impossible without imgabon 
m the rainless tracts they serve, has adapted itself to these 
conditions. The average area imgated from the mundation 
canals under Government amounts to about 3,500,000 acres, 
of which 2,500,000 are in Smd In addition, about 1,000,000 
acres are imgated by the Bahawalpur State Canals and by the 
Distnct and pnvate canals m the Punjab, 75 per cent of this 
area being in the Native State of Bahawalpur 
Although the present system of large imgation works has Canals 
been almost entirely constructed by the British Government, 
examples are not wantmg of old nver works undertaken by rulers of 
former rulers of the country Imgation was earned out on ^he coun- 
a large scale m the Cauvery delta, the supply bemg mamtamed 
by means of a weir, known as the Grand Ameut, which is said 
to have been constructed over 1,500 years ago This is the 
work which Sir Arthur Cotton strengthened and improved in 
1835-6, and the success of which encouraged him to pro- 
pose the great Godavan works which he afterwards constructed 
Most of the weirs on the Tungabhadra, above which the present 
Tungabhadra charmels draw their supphes, were constructed 
by the Hmdu monarch, Krishna Raya, at the begmmng of 
the sixteenth century In Northern India the Muhammadans 
appear to have made frequent attempts to utihze the water of 
the nver Jumna In the middle of the fourteenth century 
Elroz Shah, Tughlak, constructed a canal on the nght bank of 
the nver, 150 miles m length, for the imgation of his domains 
in Hiss^ This canal, which had silted up, was reopened in 
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Akbar’s reign, and a branch was made to Delhi m the reign of 
Shah Jahan , but dunng the decline ot the Mughal dynasty 
both canals gradually silted up. A canal was also made on 
the eastern bank of the Jumna at the beginning of the 
eighteenth century, but appears to have likewise been aban- 
doned, although it IS said to have canied water to below 
SahSranpur. These canals were subsequently cleared and 
reopened by the Bntish Government, have smce been re- 
aligned, extended, and unproved, and are now first-class 
imgahon works known as the Western and Eastern Jumna 
Canals. In the Punjab the small Hash Canal had been made 
by former rulers, for the purpose of carrying water from the 
nver RSvi to Lahore and Amntsar, on very much the same 
ahgnment as the present Ban Doab Canal The simple 
system of irrigation by mundation canals appears to have 
been practised from time immemorial in Smd and the Punjab , 
and many of the existmg canals of this class m MultSn, 
Muzaiiargarh, and Dera Ghazi Khin were brought to a fair 
state of efficiency under the more energetic Pathin and 
Sikh governors of these Distncts, and were m operation at 
the time of annexation, but have smce been considerably 
developed. 

Attempts Although the earhest results attamed by duect Government 
agency on the Cauvery, Godavan, and Jumna works were 
laige suffiaently encouraging, the East India Company was reluctant 
iiription to commit itself to any extensive scheme of state irrigation 
^vatc ^ Funds for suci works as were sanctioned were pro- 

etttcrpnse vided out of revenue, and the policy of a productive pubhc 
works loan had not then been inaugurated It was at first 
thought that the construction of large imgation works, like 
that of railways, could be most advantageously entrusted to 
pnvate enterprise In 1857 the Court of Directors asked for 
proposals for new irrigation works m Madras, to be constructed 
by this means. The Madras Government, under the advice of 
Sir Arthur Cotton, proposed a great scheme, known as the 
Tungabhadia project, ibr the irrigation of large portions of 
the Bellary, Kumool, Cuddapah, and Nellore Districts, and 
the Madras Imgation Company was eventually formed for its 
prosecution, with a Government guarantee Operations were 
limited at first to the construction of that part of the general 
scheme known as the Kumool-Cuddapah Canal, which was 
completed by the company , but the capital cost had greatly 
exceeded the original estimates, the financial prospects of the 
project were very unfavourable, and the company was m such 
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difficulties that the Government was compelled to take over 
the work m 1882 

In pursuance of the same policy the East India Irrigation 
and Canal Company was formed m i860 for the purpose of 
carrying out the Onssa Canal Project, also proposed by Sir 
Arthur Cotton Here, again, it was found that the capital 
cost of the works had been greatly under-estimated, while 
a very exaggerated estimate had been formed of the revenue 
which would be denvable from the work The company was 
unable to raise the necessary funds for completing the under- 
taking, and in 1869 Government purchased the works and the 
company ceased to exist 

The selection of these two projects for execution by private Constmc- 
companies was unfortunate, for expenence has since shown 
that neither of them is ever likely to prove a directly remuner- gation 
ative undertakmg. But it was soon recognized that, even m 
more favourable circumstances, the construction and control Prodacbve 
of imgation works of this class could not convemently be 
entrusted to pnvate enterpnse , and, under the viceroyalty of 
Lord Lawrence, a new policy was imtiated under which irnga- works 
tion works that gave a fair promise of proving directly re- 
munerative were to be constructed by the state from loan funds, 
as ‘productive’ public works From that time the construc- 
tion and extension of works of this class by means of borrowed 
money has been actively and systematically proceeded with, 
the total capital outlay recorded to the end of 1902-3 on works 
classed as ‘ productive ’ amounting to about 38 crores of rupees 
State expenditure has not, however, been confined to works 
which were considered likely to prove remunerative at the time 
they were undertaken, although loan funds have hitherto 
been applied only to works of this dass. In accordance with 
the recommendatien of the Famme Commission of 1880, 
several large works which gave little promise of proving 
directly remunerative have been undertaken on the ground of 
their value as a protection against fmme. The capital cost 
of these undertakings, which are called ‘protective* works, has 
been met from the Famme Insurance Grants the total ex- 
penditure thereon recorded to the end of 1902-3 amountmg to 
more than 2^ crores of rupees These two classes of works, 
productive and protective together, make up what are known 
m imgation accounts as Major works They are works which 
have been wholly constructed or reconstructed by the Bntish 
Government, and for which regular capital, revenue, and interest 
^ See Vol IV, chap vi, Finance 
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accounts are kept, which exhibit the financial results attained 
as fully as is usual m other commercial undertakings 
It should be added that Major works do not consist entirely 
of nver works or canals The irrigation works m the Punjab, 
Sind, the Umted Provinces, and Bengal are all of this type , 
but those m Madras and the Bombay Deccan mclude some 
purely storage works, and some canals, such as the PenySr 
Project and the Nira Canal, with which large storage works are 
combined 

Minor Considerable expenditure has also been mcurred by the 
Bntish Government on works which do not fall under the 
capital Major category. Reference has already been made to those 
mdigenous imgation works the mamtenance of which, 
opened as Mmor works, is undertaken by Government The more 
important of these have, however, been not only mamtamed, 
but extended and improved, at the cost of the state The cost 
of such improvements has been recorded as capital expenditure, 
although the funds have been provided from general revenues 
TTiere are also a few new works, generally of small size, the 
cost of which has been met m the same way. Both kinds of 
works are classified as ‘ Minor works for which capital accounts 
are kept ’ The total capital expenditure on works of this class 
to the end of 1902-3 amounted to 329 lakhs of rupees, while 
Total out- the area imgated from them is nearly 2,000,000 acres The 
capital outlay to the end of 1902-3 on Major and 
Minor works together amounted to nearly 43 crores, and the 
suits. area imgated from them m that year was about 14,000,000 
acres The annual value of the crops raised by the works for 
which capital accounts are kept is estimated at 40 crores, or 
about 88 per cent of the capital outlay thereon 
Detailed Details for each Major work, and, as a whole, for the Mmor 
of MajOT^ works for which capital accounts are kept, are given m the 
works, table on pp 331, 332 for each Provmce The figures are given 
for the year 1902-3, and may be regarded as fairly normal in 
the present stage of development of the imgation system 
It will' be seen that, although many individual works, 
especially those m Bengal and Bombay, show an msignificant 
return on the capital outlay, the Major works as a whole have 
proved a very profitable mvestment, the net revenue yielding 
a return of nearly 7 per cent , while the Mmor works have been 
hardly less profitable A brief descnption will now be given of 
the pnncipal state imgation works m each Province 
FrSItier^ No Provmce presents greater facilities for imgation than 
Province file Punjab with its snow-fed rivers and level plains The 



vi] IRRIGA TIOJV AJVD JVA FIG A TION 


331 


Provikce. 

Name of Work 

Capital 
outlay to 
end of 

of rupees 

Area 
irrigated 
during 
1908 3 , 
m acres 

Percentage 
of net 
revenue 
for 1903 a 
to capital 
Otttfay 

Punjab 

Major Works 





Western Jumna Canal 





(including FatiSla 





section) 

1,84 

S 95>339 

77 


Ban Doab Canal 

1,96 

893,862 

12 9 


Sirhind Canal (indud- 





mg Native States) 

3.87 

1,112,425 

44 


Upper Sutlej (indud- 





mg Lower Sohag 
and Paia Canal) 

17 

*33.887 

63 


Chenab Canal 

a. 7 S 

i, 83 Q,i 6 q 

21.3 


Sidhnai Canal 

13 

60,791 

3*9 


Jhelnm Canal 

LI5 

138,911 

-I 0 


Total Major Works 

11,87 

4,864,374 

97 


$ Minor Works 

13 

* 35/>87 

8 0 


Total 

12,00 

5,099,361 

• • 

North-West 

Swat River Canal 

Hi 



Frontier Pro- 

(Major Work) 


173.77* 

10*6 

-Vince 






I Minor Work 



230 


Total 

47 

173,772 


Sind 

Major Works 





Desert Canal 

26 

187,061 

3 7 


Unar Wah Canal 

6 

64.350 

11 6 


Beg^ Canal 

17 


158 


Eastern Naia Works 

64 

256,938 

68 


Jamrao Canal 

83 

*69,358 

38 


Dad Canal 

21 

60,256 

2 


Mahi Wah Project 

10 

8,426 

-2-0 


Total Major Works 

2,27 

1,072,001 

5 0 


8 Mmor Works 

43 

794.530 

205 


Total . 

3,69 

1.866,531 


Bombay(Deccan 

Major Works 




and Gnjatat) 

Hathmathi Canal 

5 

287 

-I 2 


Lower Panjhra River 





Works 

5 

2,503 

I 5 


Kadva River Works 

8 

2,776 

0 2 


Lakh Canal 

4 

1,206 

“03 


Mutha Canals 

68 

8,101 

2 4 


EkrukTank 

13 

2,030 

05 


Kistna Canal 

8 

5,963 

37 


Mbaavad Tank 


4,075 

0 02 


Nira Canal 


35,102 

3 I 


Shetphal Tank 

■a 

216 

0.02 


Total Major Works 

1,96 

62,258 

19 


26 Minor Works 

76 

38.*37 

04 


Total 

■SI 

100,49s 

• 
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Province. 


Name of Work 


Miyor Worki 
Godavan Delta System 
Kistna Delta ^stem 
Penner River (janols 

Caaveiy Delta System 
Sxivaiktmtain Anient 
System . 

Knniool-Cnddapah 
Canal 
Barur Tank 
Penyar Project 
Riashilmlya Project 

Total Major Works 

28 Minor Works 
Total 

Major Works 
Onssa Project 
Midnapoie Canal 
Son Pr^t . 

Total Major Works 
I Minor Work 


Capital 
oatlay to 


ofmpees 


Area 

irngated 

dunrijg 

»9oa-3, 

macros 


Percentage 

revenue 

foriQoa-a 

to capital 


810,634 

627,850 

163,641 

982,356 


60,154 

5,325 

i54>o68 

9g>399 

^»»94 o »963 

584,081 

33535»034 

3;4i779 

8^,464 

483,5^7 

795)810 


United Pro- 
vinces 


Mq;or Works 
Ganges Canal 
Low Ganges Canal 
^md nding Fatdipiir 

Agra Canal 
Eastern Jumna Canal 
PetwS Canal , 

Total Major Works ' 
4 Minor Works 


Ajmer-Merwara Minor Works 103 rob- 
divisions 


Baluchistan 

Bnnna 


2 Minor Works 

Mandalay Canal 
(Major Work) 

G]^no Total Major 
Works 

Graw) Total Minor 
Works (vnth Capital 
Accounts) 

Grand Total Major ' 
and Minor Works 


795)810 

871,8(52 


849,061 

336,721 

384,079 

^4)457 

2,306,180 

^37)375 

3)443)555 


12,222,471 


1)8x8,448 

14 ) 040,919 


vi] IRRIGA TION AND NA VIGA TION 333 

restoration of Firoz Shah’s Canal on the west bank of the Jumna Major 

was commenced during the admimstration of the Marquis of 
Hastmgs (1814-23), and the canal was gradually brought into 
such a state of efficiency that it was capable of imgatmg over 
500,000 acres in the year 1870 By reason, however, of its 
original faulty alignment, this canal, although a very profitable 
work, caused great mjury to the country by water-logging, and 
could not be extended owing to the insecunty of the supply 
In 1870 It was decided that the canal should be wholly 
remodelled , and the greater part of it has smce been re-aligned 
and reconstructed, while new branches have been made, so that 
in the famme year 1897-8 it irrigated 764,000 acres 

The Ban DoSb Canal, which takes off from the nght bank of 
the Ravi at the pomt where it debouches from the hills, and 
imgates large portions of the Gurdlspur, Amntsar, and I^hore 
Distncts, was undertaken almost immediately after the annexa- 
tion of the Province, and was opened for irrigation in 1860-1, 
but It has smce been greatly enlarged and extended The 
Sirhmd Canal, which taps the Sutlej at Rffpar, as it emerges 
from the Siwahk hills, was onginally proposed by Sur William 
Baker m 1841, but the first estimate was only sanctioned in 
1870, and the canal was opened by Lord Ripon in 1882 
More than one-third of the cost of this canal has been con- 
tnbuted by the three Fhulki^ States — PatiSla, NSbha, and 
jTnd, which are entitled to a correspondmg share of the supply 
The canal imgates large areas m these States, and also m the 
Fazidkot State and m the Bntish Distncts of Ludhiina and 
Ferozepore The Swtt River Canal, m the Peshawar Distnct 
of what IS now the Frontier Province, is said to have been 
suggested by Sir Henry Lawrence soon after the annexation of 
the Punjab, but was first definitely proposed by Sir Henry 
Durand m December, 1870, and was opened for ungation in 
February, 1885 

The Sidhnai, Lower Sohag and Para, and Chenab Canals 
were commenced in 1884 The first of these is a small canal 
for the imgation of a portion of Multan Distnct, which 
takes off from a weir constructed on the Ravi at a short 
distance above its confluence with the Chenab. The Lower 
Sohag and Para is an mundahon canal from the nght bank 
of the Sutlej, and has no weir, it imgates a portion of 
Montgomery District, and has recently been grouped with the 
Upper Sutlej mundahon canal, formerly a Mmor work. The 
Chenab Canal was also originally designed as a small inundation 
canal, and opened as such ui 1887, but m 1889 it was decided 
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to convert it into a perennial canal of the first magnitude. A 
weir and head-works across the Chenab nver at Khanki, about 
8 miles below Wazirabad, were completed m 1892 The canal 
has smce been enlarged and extended so as to command the 
greater portion of the Rechna DoSb, the tract lying between 
the Chenab and Ravi rivers in the Gujranw 5 la, Jhang, and 
Montgomery Distncts Great part of the area commanded 
by the Sidhnai, Lower Soh§g and P 5 ra, and Chenab Canals 
was uninhabited crown waste, so that the success of the works 
depended on the mtroduction of settlers or colomsts who would 
take up and cultivate the land The first efforts were made 
on the two smaller canals with encouraging results, and the 
expenence gamed was of the utmost value in subsequently 
carrying out the great scheme for the colonization of the 
Rechna Doab The magnitude of this scheme and the 
success which has attended it are shown by the &ct that up to 
the end of 1902-3 the area which had been sold or leased to 
cultivators amounted to 1,750,000 acres , while the population 
of the colonized tract, which in 1891 was practically non- 
existent, was returned at 792,000 in the Census of 1901 The 
colonists were drawn from the agricultural classes m the con- 
gested distncts of the Provmce, and are now a thnving and 
prosperous peasantry The total area irrigated by the canal m 
1902-3 amounted to 1,829,000 acres The Jhelum Canal was 
opened in October, 1901 It was commenced in November, 1898, 
and IS at present estimated to cost 144 lakhs ai^d to imgate 
annually more than 600,000 acres It takes off from the nght 
bank of the Jhelum near Rasal, the site of the battle-field of 
Chilianwala, and will imgate a portion of Shahpur Distnct 
Here also there is a large area of crown waste mto which colomsts 
must be introduced, but there is no reason to doubt that 
the canal will prove a successful and highly remunerative 
work 

Punjab The Mmor Punjab works entered m the table include two 

caaab systems of mundation canals, the Shahpur and the Dera Ghazi 
KhSn Canals, for each of which a capital account has been 
opened^ There are, moreover, three other large systems of 
old mundation canals— the Lower Sutlej, the Lower Chenab, 
and the Muza&r^h Canals — ^which were constructed under 
native rulers, but are now mamtamed as Mmor works by 
Government, although capital accounts are not kept for them, 
and which together imgated 815,690 acres m 1902-3 The 

^ Since 1902-3 the Dera Gl^ Kbln Canals have been transferred to the 
Major*' head. 
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total area irrigated annually from state works m the Punjab and 
the Frontier Province is about 6,000,000 acres 
Although so much has been done to extend imgation in the Scope for 
Punjab, the field is by no means exhausted Apart from all extension 
extensions of existing works and many small schemes that may be uon ?^he 
adopted, two large tracts remam to be brought under imgation Punjab 
One of them is known as the Ban Doab, including nearly 
1,600,000 acres in the Montgomery and Multan Districts, of 
which about half is crown waste A detailed project for the 
irngation of this tract, by means of a canal taking off from the 
nght bank of the Sutlej immediately below the confluence of 
the Beas, has been prepared, but has been set aside in favour of 
an alternative proposal for imgating the same tract by means 
of new canals from the Chenab river, the cold-weather supply 
of which would be augmented by a feeder from the Jhelum 
This canal will command and protect a much larger aiea than 
the Sutlej project, and will have the advantage of leaving the 
supply m the Sutlej available for further extensions of irrigation 
on the left bank, m British or Bahawalpur terntory The 
second tract is the great Smd Sagar Doab, which compnses 
an area of over 5,000,000 acres lying to the south of the Salt 
Range and bounded by the Indus nver on the west, and by the 
Jhelum and Chenab on the east The whole of this country 
could be commanded by a great canal taking off from the 
Indus at Kalabagh , but the work would be very costly, and a 
great part of the area is so covered with sand-hills that it would 
be unsuitable for imgation. It is possible that this scheme, or 
a modification of it, may be earned out eventually, but it 
cannot be considered as urgent or as a very promismg financial 
mvestment Almost all the Distncts of the Punjab contain 
stretches of infenor soils, impregnated with salt or and 
although it IS beyond doubt that some extension, or further 
detenoraton, of these areas has been the result of excessive 
water-supply, there is also evidence that such lands are not 
always unsuitable for imgation, and that they have m some 
cases been improved or reclaimed by it Moreover, these 
stretches are not so numerous or extensive as to render it 
unprofitable to carry canals through them for the improvement 
of better soils around or beyond them, 

Agnculture m Smd, which is an almost rainless tract, is Smd 
wholly dependent on artificial imgation, and population is to 
be found only where the means of imgation have been 
provided Here, as m the Punjab, imgation has completely 
altered the face of the country, and has converted barren wastes 
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into fertile fields of wheat and nee. The works m Sind consist 
almost entirely of inundation canals from the Indus The 
Desert, Unar Wah, and BegSii Canals all take off from the right 
bank, above Sukkur, and have been practically constructed by 
the Bntish Government The Eastern NSra is a branch from 
the Indus, which takes off from the left bank^ immediately above 
Sukkur, and discharges into the Rann of Cutch This branch 
has been deepened at the head and brought under control, so 
that It provides a perennial supply to the canals which take off 
from It Among these is the recently constructed JSmrao 
Canal, which takes off from the Naxa at the lower boimdary of 
the Ehairpur State and commands a large area of waste land 
Colonists are being introduced on the system which has been 
so successfully followed in the Punjab, and the prospects axe 
promising The canal was opened in November, 1899, 
ungated more than 269,000 acres m 1902-3 In adchtion to 
these Major works, Smd contains several large mundation 
canals, which are Mmor works with capital accounts Among 
these the largest and most important is the Fuleli Canal m 
Hyderilbid Distnct, which is navigable and generally m flow all 
the year round, and is capable of imgatmg over 400,000 acres 
There axe also, as m the Punjab, a number of smsdler canals, 
which are maintamed by Government as Mmor works, for 
which no capital accounts are kept, and which together imgate 
about 900,000 acres 

In addition to the works mentioned, four small productive 
works axe under construction on the left side of the Indus, and 
many extensions of existing canals have been proposed It is 
estimated that when all these have been completed the total 
area annually irrigated, which may be taken as averaging about 
2,700,000 acres, will be mcreased by about 20 per cent The 
irrigated area fluctuates greatly according to ^e state of the 
river, the difierence between a very favourable and an unfavour- 
able season being as much as 800,000 acres In spite of these 
fluctuations the canals never wholly fail, and are remarkably 
cheap and profitable works It has been suggested that the 
sixes, under irrigation might be greatly extended, and the 
efficiency of many of the existing canals increased, by con- 
structing a weir across the Indus at Sukkur, and that this will be 
rendered necessary sooner or later by the continued abstraction 
of the water m the Upper Indus and its tnbutanes by the new 
Punjab canals The cost and engmeenng difficulties of such 
a work would be very great, and no opimon can be pronounced 
on its feasibihty until it has been more fully considered , but 
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a great deal can be done m the meanwhile to improve and 
extend existing canals and the system of distribution 

It will be seen from the table already given that, although Bombay 
nearly every irrigation work in Smd is highly remunerative, 
those m the Bombay Deccan and GujaiSt are financially Gujarat) 
failures Many of them do not pay their worbng expenses, 
and the best does not yield a return of much more than 3^ per 
cent on its capital cost The main reason for this is the great 
cost of storage works and the precarious and unreliable nature 
of the water supply A second cause is the inconstancy of the 
demand m distncts where in ordinary years excellent crops 
can be grown without the aid of irrigation, which is taken 
regularly only for the more valuable class of crops For these 
high rates are paid , but the areas are small, and the total area 
irrigated by all the works shown m the table, on which a capital 
expenditure of 272 lakhs had been mcurred up to March, 1903, 
does not on the average exceed 100,000 acres The Major 
works and the Mmor works with capital accounts are all of the 
same class and may be considered together Of the whole 
thirty-^ix only two small works are situated in GujarSt, the 
remainder bemg scattered over the Deccan Distncts The 
most important are the MuthS and the Nira Canals, in con- 
nexion with which two fine Ghat-fed storage works, known as 
Lake Fife (Kharakvisla) and Lake Whitmg, have been con- 
structed, which are capable of impounding 3,833,000,000 and 
5,312,000,000 cubic feet respectively. The area imgated from 
the Muth§ Canal may appear remarkably small as compared 
with Its capital cost j but one of the mam objects of the work 
IS the supply of water to the cantonment and mumcipahty of 
Poona and to Kirkee, and the whole cost of the waterworks has 
been debited against the project The supply available for 
irrigation is therefore but a portion of the whole , and it is 
taken mamly for the highest class of sugar-cane, which is grown 
m the vicinity of Poona, and which requires frequent and 
heavy watermgs and pays very high rates The Nira Canal has 
been constructed solely as a protective irngation work, and, 
although hitherto not directly^ remunerative, it proved of the 
greatest value durmg the severe femmes of 1896-7 and 
1900-r 

In Bombay, as m several other Provmces, the area imgated 
from petty works which are mamtained by Government as 
Mmor works for which capital accounts are not kept, exceeds 
that imgated from the Major and Mmor works on which capital 
expenditure has been incurred There are 387 of these petty 
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works in Gujarat, which irrigate about 32,000 acres, of which 
more than two-thu:ds is m Surat Distnct The Deccan and 
Carnatic Distncts contain 1,019 these works, which imgate 
on an average about z 11,000 acres. 

Scope for Irrigation works in Bombay (exdudmg Smd) having proved 
Mwksin no new works of any importance have been 

the Dec- sanctioned in recent years But the Deccan Distncts are so 
can liable to severe famme that there is no part of India m which 
the protection which irngation works can afford is more 
urgently required The rainfall in the Western Ghats provides 
an unfailmg supply of water, but the cost of stonng and 
utilizmg It would be so great, and the demand for ungation 
m ordinary years is so small, that there is little prospect of any 
work which can be constructed provmg directly remunerative 
Nevertheless, it is mainly by the multiphcation of works of the 
Nira Canal type that substantial protection from famme can 
be obtamed, and the value of this may justify the state m 
mcumng the permanent liabihties which the construction of 
* such works must entail 

Madras The most important among the nme Major works of the 
vrorkL Madras Presidency are the three deltaic systems of the GodS- 
van, the Kistna, and the Cauvery, which together imgate more 
than 2,400,000 acres. In these deltas the conditions are as 
favourable for imgaton as m the tracts served by the great 
perennial canals of the Punjab It has already been stated 
that imgation had been extensively developed in the Cauvery 
delta under native rule, but that the works were added to, 
strengthened, and improved by Sir Arthur Cotton m 1835-6 
The imgation is here effected not from artificial canals, but 
from the numerous natural channels mto which the river 
divides after entermg the delta. The works consist therefore 
almost entirely of wens, escapes, and regulators, constructed 
for the purpose of controUmg the distnbution of the supply 
After these works had been completed, Su? Arthur Cotton 
turned his attention to the Godavari and constructed the canal 
system on that nver between 1847 and 1850 He subse- 
quently planned, but did not himself carry out, the Kistna 
project The remaining Major works are of a vdiolly different 
character from these three deltaic systems, as they depend 
more or less on storage works or are earned out m more 
difficult country The Kumool-Cuddapah Canal, as already 
explained, is part of the great Tungabbadra scheme ongmally 
projected by Sir Arthur Cotton, the construction of which was 
entrusted to the Madras Irijgation Company This work has 
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for vanous reasons never proved a financial success, and even 
at the present time the gross revenue does not much more 
than cover the working expenses The PenySr Project is one 
of the most interesting works in the Presidency It consists of 
a large storage work in Travancore terntory, on the western 
side of the Ghats, formed by the construction of a concrete 
dam 156 feet in height across the Periyar nver, the natural 
course of which is towards the Arabian Sea The impounded 
water is, however, diverted by means of a long tunnel into one 
of the tnbutaries of the Vaigai nver, which discharges into the 
Bay of Bengal below Madura. Many old imgation works exist 
on this nver, and new works have been constructed for the 
full utilization of the supplementary supply The work was 
opened m 1896 ; and although the net revenue as yet only 
covers the charges for mterest, it may be expected to improve 
before long, when imgation is more fully developed The 
only other Major works m Madras which have not proved 
remunerative are the small BarOr tank m Salem Distnct, 
and the Rushikulya Project m GanjSm, but the latter was 
originally constructed as a protective work without any expec- 
tation that It would be directly remunerative 

The twenty-eight Mmor works on which capital outlay has Minor 
been mcurred do not call for special remark. They consist 
either of amcut systems or storage works, or of a combination 
of these, and they may, on the whole, be regarded as directly 
remunerative, for the net revenue attnbutable to them m 
1902-3 was equivalent to a return of 7 per cent, on the capital 
cost But, as has already been shown, half of the total area 
m Madras imgated from works under Government control is 
dependent on 35,000 petty works which are mamtamed by 
the stafe as works for wluch no capital accounts are kept 
The revenue derived from these small works exceeds 80 lal^s 
a year, and about 20 lakhs is devoted annually to their 
maintenance or up-keep 

There is no Provmce m which irrigation is more appreaated Scope for 
or has been longer established than Madras. Many of the 
works are of great antiquity, and they are to be found in large 
numbers m almost every Distnct Except m the deltas, the 
conditions are less favourable than m the Punjab or Smd for 
large canals unaided by storage , but, on the other hand, the 
country is better adapted for the small storage works which 
form such an unportant feature in the agncultural economy 
of the Presidency There is still a wide scope for the ex- 
tension of the imgated area, but few extensions are possible 
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without storage The supplies of even the great Kistna and 
Cauvery nvers are often insufficient for the imgation at present 
dependent on them, or for the second crop which might be 
grown, and proposals have been made to form large storage 
works on both these nvers From a protective pomt of view 
the most important undertaking which can be proposed is the 
completion of the Tungabhadra Project on the scale originally 
suggested by Sir Arthur Cotton This work would protect 
very large areas m the Districts of Bellary, Anantapur, Kumool, 
Cuddapah, and Nellore, all of which are specially liable to 
severe distress and famme in years of drought But storage 
works of enormous capaaty would be required on the Tunga- 
bhadra and elsewhere in order to obtain a reliable supply for 
the whole area that could be commanded, while the canal 
channels themselves would be very costly owmg to the nature 
of the soil and the configuration of the country, As much of 
the area that would be served consists of black cotton soil, 
upon which m ordinary years ‘ dry * crops can be raised, the 
demand for water would be much less constant than m the 
rice-growmg tracts , and such a work is not, therefore, hkely to 
prove directly remunerative There is no doubt, however, that 
an unfailing supply of water is available, and that, if it can 
be stored and utilized at an expense which will not be pro- 
hibitive, a very large area m these distncts could be securely 
protected from famine The question is now (1905) being in- 
vestigated m detail Numerous other works of a less ambitious 
character are possible m almost all districts, but practically all 
will mvolve the construction of storage works Such works are 
likely, however, to be less costly and unremunerative than in 
the Bombay Deccan, and it seems probable that many schemes 
can be proposed which will not involve a greater peipianent 
burden on the finances of the state than would be justified by 
their protective value 

Bengal State imgahon works have never hitherto proved remunera- 
tive m Bengal The ordinary rainfall is so great that water is 
not m constant or regular demand, although there may be 
a great rush for it dunng long breaks m the rams, or at cntical 
penods of the nee crop The three Major works which have 
been constructed are unremunerative, The Onssa Canals, 
to which reference has already been made, do not pay their 
workmg expenses, and the Son Canals m Southern Bilw, 
which are the most successful, do not on the average yield 
more than 3 per cent, on their capital cost A small canal, 
the TnbenI, is now under construction m the north of 
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Champaran District as a protective work There is scope for 
extension of irrigation m Bengal, especially m the Bihar 
Districts, which are densely populated and the most liable 
to famine , but until higher rates for water can be obtamed 
from the people, such works are never likely to be remunera- 
tive In Eastern Bengal the rainfall is so abundant that there 
is no demand for imgation 

It has already been shown how the canal constructed by United 
Firoz Shah on the west bank of the Jumna was reopened m 
the early part of the nineteenth century, when it was withm 
the Province of Agra The small canal on the eastern bank 
was reopened and extended soon afterwards, and now irri- 
gates portions of the Distncts of SahSranpur, Muzaffamagar, 
and Meerut The knowledge and expenence gamed on these 
works were subsequently applied by Sir Proby Cautley m the 
design and construction of the Ganges Canal, which was the 
first ongmal irrigation work of any magnitude constructed m 
Northern India, and is even now second to none in the bold- 
ness of its conception, and to few m its utility and financial 
success It was the pioneer of all the large canals subsequently 
constructed m the TJmted Provinces and the Punjab The 
canal, which was opened in 1854, takes off from the nght bank 
of the Ganges immediately below the sacred ghats at Hardwar, 
and after being earned over the Solani river by the celebrated 
Solam aqueduct, imgates portions of nine Distncts in the 
Jumna-Ganges Doab Seven Distncts in the lower part of 
the Doab receive imgation from the Lower Ganges Canal, 
which also takes off from the nght bank of the Ganges at 
Naraura, about 130 miles below Hardwar, and was first 
opened for imgation m 1878 The Agra Canal, opened m 
1874, IS a smaller work which takes off from the nght bank 
of the Jumna at Okhla, ii miles below Delhi, and imgates 
portions of the Distncts of Gurgaon, Muttra, and Agra All 
these canals have proved remunerative, but this cannot be 
said of the remaining Major work, the BetwS Canal, which 
takes off from the left bank of the BetwS, a tnbutary of the 
Jumna, about 12 miles north of JhSnsi, and imgates por- 
tions of the Jalaun and Hatnirpur Distncts m Bundelkhand 
This canal, which was opened m 1885, has not a perenmal 
supply, and the demand for imgation dunng the penod that 
the nver is m flow is very slack, except in dry seasons, so that 
it does not pay its working expenses A certam amount of 
storage (2,700,000,000 cubic feet) has been provided above 
the weir, where the nver is impounded to a height of 56 feet 
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above the lowest point of its bed , but this is insufEaent The 
canal was sanctioned as a protective work and was not ex- 
pected to be remunerative, but it proved of great value during 
the severe famme of 1896-7, when it irrigated more than 87,000 
acres 

The four Mmor works for which capital accounts are kept 
mclude three small systems of canals— the DOn, the Rohil- 
khand, and the Bijnor, which are all profitable works , and the 
Bundelkhand lakes, which imgate 3,000 acres and just pay 
their workmg expenses There are no other Minor works 

It must be added that the canals m the United Provmces have 
not always conferred unmixed benefit upon the land which they 
command In many places their mtroduction led to a gradual 
but steady nse m the level of the subsoil water, and resulted 
eventually m the water-logging of the soil, the increase of 
malaria, and the further detenoration of usar or reA-covered 
tracts To remedy these evils, and to prevent further mjury, 
It was found necessary to mcur a large outlay on the realign- 
ment of some of the older canals, and on the construction of 
a large system of drainage channels, the aggregate length of 
which now exceeds 3,000 miles These measures have proved 
successful 

Scope for The field for the extension of canal imgation m the Umted 
ofSi^ Provinces is not large A project for a great canal, to take off 
tiou. from the right bank of the Sfirda nver for the irrigation of the 
Oudh Distncts, was prepared m detail more than thirty years 
ago, but was not sanctioned owing to the doubts expressed as 
to the necessity for such a work and the opposition of the 
owners of the lands which would be affected The project 
has been several times revived and modified, but has found 
few advocates among landowners or revenue officers, while it 
IS strongly opposed by many A smaller scheme has been 
suggested which would protect the only portions of this tract 
which have m the past been liable to famine , but there are 
doubts and difficulties attendmg this also, and it will not, in 
any case, be taken up at present Additional protection from 
femme is most urgently requned m the distncts which lie to 
the south of the nver Jumna , but canals m this tract would 
have to take off from tnbutanes of the Jumna, the supplies m 
which, as m the case of the Betwfi, can be rehed on only for 
a few months m the year The most important scheme recently 
sanctioned as a protective work is a canal from the nver Ken, 
to protect a large portion of BSndfi Distnct which suffered 
severely in the famme of 1896-7, but however valuable 
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works of this kind may be m this tract m seasons of drought, 
there appears to be little hope of their proving directly 
remunerate e 

The irrigation works m Ajmer-Merwara consist entirely of Ajmer- 
tanks, which were either made or restored about 1850, under 
Colonels Hall and Dixon There are no natural nvers on 
which reliance can be placed for irrigation, and the rain&ll is 
so irregular, and often so inadequate, that wells are apt to run 
dry In such tracts tanks are of the greatest value, not only 
on account of the imgation directly effected from them, but 
as a means of mamtammg the spnng level m the wells in their 
vicmity Tanks have been constructed in almost every avail- 
able catchment basm, and every effort has been made to utilize 
to the utmost the scanty rainfall, so that there is little room for 
the extension of imgation in this small temtory In favour- 
able years the tanks are capable of imgating nearly 40,000 
acres, but in a dry year not more than one-third of this can be 
protected In ordmary years the works yield a net revenue 
equivalent to about 3 per cent on their capital cost, but m dry 
years workmg expenses are sometimes not covered Apart 
from the tanks the only means of imgation is from wells, the 
area under which vanes from 44,000 to 108,000 acres accord- 
ing to the season 

Two small works have been constructed by the Bntish Baluclu- 
Govemment in the Quetta-Pishin Distnct of BaluchistSn, which 
irrigate between them from 4,000 to 8,000 acres, accordmg to 
the season, but at present they do not quite pay their workmg 
expenses Other small works have been proposed recently, 
but all pennanent supphes of water are now so fully utilized 
that there is little scope for new state imgation works Fnvate 
irrigation works, utih^mg the waters of perennial streams and 
to a certain extent the flood-waters of hill tonrents, are numer- 
ous , but the distinctive private imgation works of Baluchistan 
are the kdrez, or underground tunnels, which tap the subsoil 
supply of water on high ground and lead it on to the surface of 
lower country The people display much skill m the con- 
struction of these works, for which the country is well adapted 

Imgation is not required m Lower Burma, where the rainfall 
IS so regular and abundant that nee, the staple crop of the 
country, can be grown without it Up to 1901 there were no 
Major imgation works m operation in Upper Burma , but two 
projects— the Mandalay and the Shwebo Canals — ^were then 
under construction The former was opened m 1902-3 and 
irrigated upwards of 7,000 acres m that year , the latter was 
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opened m 1906 These two works are estmated to cost 
95 lakhs, and to irngate together about 230,000 acres, and 
there is reason to beheve that both will prove remunerative 
Another scheme, known as the Mon Canals, of about the same 
scope as each of these works, has also been sanctioned, and 
is now (1905) under construction There are about 200 Minor 
works, for wluch capital accounts are not kept, but which are 
now administered and maintained by the state Most of these 
existed before the annexation, but many had fallen mto disuse 
About 50 lakhs has -since been spent on restoring or repaormg 
them, and in 1902-3 they imgated about 400,000 acres 
Private imgation works are also numerous in Upper Burma, 
especially m the Magwe Distnct, or on the tnbutanes of the 
Inawaddy The area imgated by these is estimated at 475,000 
acres, of which 300,000 acres are from small canals, and the 
balance from tanks and other sources 
Central There are at present no state imgation works in the Central 
Sd'SSS Provinces, although, as already shown, certam nce-growmg 
Assam and distncts possess no less than 50,000 small pnvate tanks, 
Coorg capable of protecting from 150,000 to 650,000 acres according 
to the season The necessity for protective imgation does not 
appear to have been recogmzed until recently, as the pressure 
of population was light Moreover, until 1896 a complete 
failure of the rams was hardly known, and m many parts of 
the Provmce the cultvation is said to have suffered more 
frequently and severely from excessive rainfall than from 
drought Under such conditions the people are never likely 
to pay as much for irrigation as it will cost to provide it, but 
the Provmce has suffered so severely from famme during the 
last five or six years that the construction of suitable state 
imgation works is contemplated as a protective measure In 
BerSi there are practically no imgation works of any kmd, 
state or pnvate, except wells Here, too, the necessity for 
imgation works has not often been felt, but the Provmce was 
senously affected by the failure of the later rams in 1896, and 
severe &mme occurred in 1899 Storage works may be possible 
m the hilly tracts in the north and south known as the Melghat 
and BalSghat, but tanks m the latter tract would not be secure 
from failure in years of severe drought 
Irrigation works are not required m Assam, where the rainfall 
is heavy and unfailing, nor in any part of Coorg, except m 
a narrow strip on the eastern border, m which failure of the 
rains occasionally occurs and where a few petty works have 
been constructed 
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The Imgation Commission of 1901-3 estimated the total Total area 
area ordinanly irrigated m Bntish India from all sources as 
below, the total cultivated area being taken at 226,000,000 India from 


Source of Irrigation 

State works 

Pnxate works. 

Total 


Acres. 

Acres. 

Acres 

WeUs 


12,895,000 

13,895,000 

Canals 

15,644,000 

1 , 335,000 

16,879,000 

Tanks 

1 , 944,000 

5,194,000 

8,138,000 

Other sources 


6,186,000* 

6,186,000 

Grand Total 

18,588,000 

35,510,000 

44,098,000 


It should be noted that the figures given m this table do 
not include the large areas directly watered by river floods, nor 
the many thousand acres which, though not directly imgated 
m the ordinary sense, are artificially saturated by ram-water 
held up withm field embankments 

It is dilficult to determine the increase of area under private 
works since 1878 As regards wells, the question has been 
already referred to, and it may be doubted if there has been 
a greater increase under pnvate works of other kmds than 
under wells With regard to state works there is no difficulty, 
and It may be safely said that between 1878 and 1903 the area 
under irrigation mcreased from 10,500,000 to 18,500,000 
aaes, of this mcrease nearly 7,000,000 acres are due to Major 
works 

The financial results of state irrigation works are discussed 
m Volume IV, chapter vi (Finance). 

The distnbution of ±e total imgated area among Provinces Distnbn- 
is shown in the table on the next page. tSdra- 

The actual area for each Province in any one year may gated area 
differ considerably from that shown m the penultimate column 
In a very dry year tanks are liable to fail and the area imgated 
by them falls very short On the other hand there is an 
unusually strong demand for water in such years, and the 
greatest mducement to economy in its use, so that maximum 
areas are often then imgated by perennial canals or from wells 
in which the supply is mafntamed 

* The area shown tinder * Other Sources ’ indiides a large area (5,000,000 
acres) imgated in Bengal from pnvate canals, and from water hdd up m 
natural depressions and in shallow artificial tanks 
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Imgation 
in Native 
States 


Mysore 


PsoviircB. 

Population 

(1901) 

Average 

area 

annually 

caltivatM 

Area 
ordmanly 
imgated 
from all 
Bourcea 

Percentage 
of irrigation 
on area 
cultivated 

Punjab and North- 
West Frontier 
Province 

*».3S7.«>3 

Acrea 

38,307,000 

Acres 

10,430,000 


Sind 

3, a 11,000 

3,383,000 

3,933,000 

88 0 

Bombay proper 

15.305^ 

34.337.000 

36.574.000 

1,077,000 

ii 

Madias 

38,309,000 

10,533,000 

388 

Bengal 

74.745.000 

63,604,000 

6 , 349,000 

100 

United Rovinces . 

47,693/500 

41,080,000 

H, 055*000 

360 

Ajmer-Meiwaia 

477,000 

388,000 

143,000 

360 

Baluchistan 

Upper Burma 

308,000 

3.847,000 

4,6^,000 

5»ooo 

828,000 

BMI 

Central Provinces 

9,877,000 

16,814,000 1 

700,000 

Kfl 

Beiar ' 

». 7 S 4 .<»o 

6,830,000 

56,000 


Coorg ' 

iSijOCo 

195,000 

1,000 

mm 

Total 

318,963,000 

236,064,000 

44,098,000 ' 

195 


A few remarks may be made about irrigation in Natve 
States The Imgation Commission of 1901-3 obtained 
statistics from all the more important States m which im- 
gation IS practised, excepting those m Burma and Baluchistan 
These statistics covered an area of 438,000 square miles, the 
population in which amounts to 51,326,000. The average 
area cultivated is estimated at 71,076,000 acres, of which 
7,763,000 acres, or 10 9 per cent , are imgated in an ordinary 
year After making some allowance for areas not included in 
the returns, the Commission estimated the total area annually 
imgated m the Indian Empire, excluding the Native States m 
Burma and Baluchistan for which no particulars can be given, 
at 53,000,000 acres, of which 19,000,000 are irrigated from 
canals, 16,000,000 from wells, 10,000,000 from tanks, and 
8,000,000 from other sources 

Among individual States the first place may be given to 
Mysore, where there are said to be about 39,000 tanks, or 
four to every three square miles. Almost every valley con- 
tains a chain of such tanks, the first overflowmg mto the 
second, and so on until the termmal tank is filled The 
largest existing tank has a capacity of 3,118,000,000 cubic feet , 
but there are only ten tanks with a capacity of over 270,000,000 
cubic feet, and not more than 2,300 are capable of imgatmg 
80 acres or more The average area irrigated annually by all 
tanks is about 540,000 acres There are also about 1,000 
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miles of canals or nver channels, which irrigate about 100,000 
acres The well area is about 70,000 acres The State is 
now constructing two very large storage works, the Bora 
Kanave and Man Kanave reservoirs, which are to have storage 
capacities of 2,354,000,000 and 30,000,000,000 cubic feet 
respectively The latter work, which is being constructed on 
the Vedavati or Hagan nver, a tnbutary of the Tungabhadra, 
in Chitaldroog Distnct, will have a masonry dam 142 feet 
high, and a waterspread when the lake is full of over 40 square 
miles It will then have a capacity very nearly equal to that of 
the Nile reservoir at AssuSn, but the lake mil only fill durmg 
years of extraordinary rainfall, or perhaps not more than once 
in thirty years In a year of average rainfall the tank will not 
impound more than 10,000,000,000 cubic feet, but it has been 
proved more economical to build the dam to the height 
proposed than to provide the necessary escape at a lower 
level 

In the Hyderabad State an area of about 773,000 acres is Hydera- 
said to be imgated in years of normal ramfall, but m a dry 
year, such as 1899-1900, this area is reduced to less than half 
Most of this irrigation is from tanks, of which there are said to be 

18.000, but the capacity of the largest of these does not exceed 

300.000. 000 cubic feet Some of these tanks are of great 
antiquity, but the majority of them were until recently breached 
and ineffective A great deal has, however, been done to 
repair them smce 1893 . more than 7,000 have been restored, 
while many projects have been prepared for the restoration 
of others or the construction of new works There are also 
some small canals which take off from the left bank of the 
Tungabhadra nver, and irrigate nearly 4,000 acres, and a new 
work of this kmd has been recently sanctioned which is 
estimated to irrigate 10,000 acres 

In the Native States under the Madras Government, 625,000 other 
acres, or more than 57 per cent of the average area cultivated, are 
said to be irngated In Bombay the area imgated in Native 
States, including Baroda, m years of normal ramfall is estimated 
at 1,147,000 acres, but this is less than $ per cent of the area 
cultivated In the Rajputana Agency, where the need for 
imgation is very great, about 1,172,000 acres, or 18 per 
cent of the area cultivated, are imgated from wells and tanks 
in years of good rainfall, but the irrigation is very precarious 
The States best protected are Jaipur, Bharatpur, ShShpura, 
Kishangarh, Alwar, and Kotah The Jaipur State has done 
a great deal dunng the last thirty years, under the advice 
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of Colonel Sir Swinton Jacob, m constructing irrigation 
tanks and m advancing money for the construction of wells , 
and in Bharatpur a sum of lo lakhs has been spent smce 1897, 
pnnapaJly m constructing embankments for impoundmg and 
istnbutmg spill waters from the Banganga and other rivers, 
which has resulted in an mcrease of 50,000 acres in the 
imgated area There is scope for extension of imgation m 
some of the RajputSna States, but the rainfall is so uncertain 
that sites for reliable storage works are not easy to find, and 
the question is complicated by temtonal difficulties Rfij- 
putSna IS, however, in such urgent need of protection that 
investigations are now (1905) being made with the object 
of drawing up projects for utiliang to the best advantage all 
available sources of water-supply In the Central India States 
imgation is not very extensively practised, and the total area 
irngated from all sources does not amount to 6 per cent of 
the average area cultivated ; but many tracts are liable to 
severe drought In the Native States of the Punjab nearly 
2,000,000 acres are iragated m ordmary years, of which about 
750,000 acres represent imgation from the Suhmd and 
Western Jumna Canals in the States of PatiSla, Nibha, Jind, 
Faiidkot, and Kalsia, while an equal area is imgated m the 
Bahawalpur State by means of the BahHwalpur inundation 
canals which take off from the left bank of the Sutlej 
Irngaticm The revenue receipts from Government imgation works are 
leventie i^enved almost entirely from the charges made for water or for 
water advantages, and these charges depend throughout India 
not on the volume of water supplied, the amount of which may 
vary largely according to the character of the season and other 
considerations, but on the kmd of crops cultivated and the 
areas actually or ordinarily imgated In former days, when 
land revenue was taken m kind, the state’s share of the produce 
increased with the mtroduction of imgation, and it was m 
anticipation of such an increase that rulers or fanners of land 
revenue constructed, or contnbuted towards the cost of con- 
structmg, imgation works 

Consoli- When, under Bntish rule, the system of cash payments 
succeeded, and assessments were made with reference to 
wrenue average produce, lands which were assured of imgation were 
naturally assessed at higher rates than similar lands which did 
not enjoy this advantage The difference between this *wet’ 
rate and the ordmary ‘ dry ’ rate leviable on ummgated land of 
the same class represented the true revenue earned by or 
due to the works In Madras almost all the new works 
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included a considerable area of old irngation, dependent on 
works which were superseded by or incorporated in the new 
\^orks In the case of lands newly brought under imgation, 
power was taken to impose a water-rate which might be levied 
on the whole area for which water had been apphed (or in 
some cases on the areas actually imgated) m addition to the 
‘ dry ’ rate , but in course of time the two rates were consolidated 
at revision of settlement, the consolidated rate representmg 
the land revenue assessed on the land entitled to imgation, in 
consideration, among other thmgs, of its water advantages 
This system is still followed throughout the Madras Presidency, 
m Smd, on a number of old imgation works in Bombay, and 
m the Burma Distncts which have undergone settlement It 
has many advantages where, as in Southern India, over 90 per 
cent of the imgated area is under nee cultivation and water is 
dehvered to the same fields year after year, and when the 
practice is m accordance with immemorial usage In Northern 
India, however, where the new perennial canals were earned 
mto tracts where imgation had been before unknown, and 
water was applied to a number of different kinds of crops, and 
to different fields in different seasons (for the area actually 
irngated in a smgle year is often not more than a third or 
fourth of the area under command), it was found that this 
system was inapplicable, the demand from particular lands 
being less constant, and the irrigation much more widely 
diffused. 

In the Punjab and the United Provmces, and also in Bengal Or levied 
(where the land is under permanent settlement), the charge for 
water is distinct from and mdependent of the land-revenue 
assessment, and is levied m the form of a water-rate on the 
occupier The occupier’s rate vanes according to the crop 
grown, and in the first two Provmces is chargeable only m 
respect of fields for which water has actually been taken In 
Bengal it has been found convement to introduce a system of 
long water leases (five or seven years) for blocks of land com- 
pnsmg many holdings, and each occupier is charged according 
to the area of his holding within the block, whether he has 
actually taken water or not The occupier’s rate is subject to 
periodical revision, and remissions are freely given in case of 
failure of crops, even when this is not due to the irregulanty 
or insuflSciency of the supply It has been found, however, 
that the occupier’s rate does not prevent a rise m rents due to 
water advantages In the Punjab and the United Provmces, 
where the land revenue has not been permanently settled, tlie 
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Government can take a share of this increase at revisions of 
settlement , and under the Northern India Canal and Drainage 
Act, 1873 (which does not apply to Bengal), it may, dunng the 
currency of a settlement, impose, in addition to the occupier’s 
rate, an ‘owner’s rate ’ on lands which have been brought under 
imgation ailer the settlement was made, provided that such 
rate does not exceed half the mcrease m the rental value of 
the land due to irngation. This rate, like the occupier’s rate, 
IS leviable only on lands which have actually received imgation 
durmg the year 

On the inundation canals in the Punjab which were taken 
over at annexation, the land revenue was until recently fixed 
with reference to water advantages, in accordance with ancient 
custom, and no other charges were made for imgation. But 
in accordance with the same custom the people were also 
required to carry out, or to contnbute to the cost of, the annual 
canal clearances On the Mult^ and Muzaf6u*garh Canals this 
obhgadon was enforced by means of the now monbund chhtt 
system, under which each owner was required to send to the 
canal clearances a number of labourers proportionate to the 
extent of his holding which had been imgated dunng the 
previous season. On the Dera Ghazi KhSn Canals a fixed 
‘clearance-rate’ equal to half the estimated average cost of the 
deaiances was levied rateably on all owners The supply m 
inundation canals is liable to such fluctuation that a fixed land 
revenue was open to many objections, and the people no longer 
desired the continuance of the chhr system At the last re- 
settlements of these districts it was therefore deaded to impose 
an occupier’s rate m addition to an assessment at ‘dry’ rates, 
Government undertakmg the clearance by hired or contract 
labour in the ordinary way The change is bemg mtroduced 
gradually, and the practice of chJiAr clearances (which has 
sometimes been mcorrecdy regarded as forced labour) is stll 
followed on some of the canals, but will in a few years cease to 
exist 

Occupiers’ rates are also levied on all the Major, and on 
several Mmor, works m the Bombay Deccan In Smd, where 
almost aU cultivated land is imgated, the charge for water 
forms part of the land-revenue assessment , but the latter vanes 
with the method of imgation apphed (flow or lift), with the 
area under cultivation, and, to a certain extent, according to 
the crop sown. Nme-tentjis of the revenue assessed on imgated 
lands is regarded as imgation revenue, for which the canals are 
entitled to credit 
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The charges for imgation, whether taken in the form of Average 
enhanced land revenue or of occupiers^ and owners* rates, vary 
very much, depending on the kind of crop, the quantity of tion 
water ordinanly required for it and the time when it is required, 
the quality of the soil, the intensity or the constancy of the 
demand, and the value of irrigation m increasmg the out-turn 
In the unmediate vicinity of Poona a rate of Rs 50 per acre is 
paid for sugar-cane This is a quite exceptional rate, and obtains 
only over a hmited area. On other parts of the Mutha Canal the 
rate vanes from Rs 40 to Rs. 12, and on other canals in the 
Bombay Deccan from Rs 25 to Rs 10 per acre In Madras 
the maximum rate for sugar-cane is Rs 10, and m the Punjab 
It does not exceed Rs 8-8 The rate charged for nee vanes 
in Madras from Rs 5 to Rs 2, and in Bengal from Rs 2-8 to 
R 1-8 per acre In both these Provinces imgation is prac- 
tically confined to rice , m the Punjab, where this crop is not 
extensively grown, the rate varies from Rs 7 to Rs, 3-4 per 
acre The ordinary rate in the Punjab for wheat, which is 
the pnncipal crop, vanes from Rs, 4-4 to Rs 3-12, and for 
fodder crops from Rs. 3 to Rs 2-8, per acre The average 
rate realized on Major works from imgation of ail kinds is 
about Rs 3-8 per acre, the Provincial averages being R 1-9 
in Smd and Bengal , Rs 3-4 m the Punjab , and Rs 4-8 m 
Madras, the United Provmces, and the Bombay Deccan The 
workmg expenses per acre vary from 8 annas in Smd to Rs 
2-8 in the Bombay Deccan, the average for all Provmces bemg 
about R i-i The charges for imgation may be taken as 
varymg from 10 to 12 per cent of the value of the crop, except 
m Bengal and the Bombay Deccan, where the average is httle 
more than 6 per cent 

Dunng the famines that occurred m nearly every Provmce Theirnga 
of Bntish India, and m most of the Native States, between 
1896 and 1901, the protective value of irrigation was very 1901-3 
plainly shown, m spite of failures of some of the smaller storage 
works , and the question naturally arose whether this protection 
might not be extended to those tracts m which the most severe 
distress had occurred, and in which means of imgation had not 
been provided or were inadequate In 1901 the Government 
of India referred this question to a Commission which was 
directed to report {^nter ahd) on the extent to which imgation 
had been provided by works constructed by the state, ^d on 
the results— productive, protective, and financial— which had 
been attamed, to determme the scope which existed for 
further extensions of state irrigation works, and the probable 
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net cost of canTing them out, and to consider the extent to 
which local capaaties for imgation had already been utilized 
by private individuals, and the manner in which it might be 
possible to stimulate the extension of private imgation works 
Sir Cohn Scott Moncneff was appointed President of the Com- 
mission, which completed its report (from which many of the 
statements and figures in this chapter have been quoted) in 
April, 1903, 

Rccom- The Commission reported that the Major imgation works 
ineadations constructed by the state have been, on the whole, so profitable 
Com- surplus revenue, after meeting all interest charges on 

mission the capital outlay, now exceeds a crore of rupees a year , but 
they found that the field for the construction of new works of 
any magnitude on which the net revenue would exceed the 
interest charges was very hmited, bemg restricted to the 
Punjab, Sind, and parts of Madras, and that the tracts m which 
most of such works could be constructed were not liable to 
famme They recommended that such works of this class as 
were feasible should be constructed as soon as possible, as 
they would not only be profitable mvestments, but would have 
a protective value in mcreasmg the food supplies of the 
country They recognized that irrigation works could not 
possibly prove directly remunerative m the areas where pro- 
tective irrigation was most urgently required, such as the 
Deccan Distncts of Bombay and Madras, the Central Pro- 
vinces, and Bundelkhand, but they were of opinion that such 
works might be undertaken m these tracts as would tend to 
reduce the cost and mitigate the intensity of future famines, 
although they would not pay much more than their workmg 
expenses For the protection of the Bombay Deccan they 
recommended the construction of storage works, like Lakes Fife 
and Whitmg, in the Western Ghats, where the rain&Il has 
never failed even in the dnest years For Madras they recom- 
mended a detailed mvestigation of the old Tungabhadra 
project, or some modification thereof, and of a scheme for a 
storage work on the Kistna, on the understanding that it was 
not essential that either scheme should fulfil the conditions of 
a productive work, provided that it would afford, at a reason- 
able cost, reliable protection from famme to the distncts which 
are now most liable to it They also proposed that Govern- 
ment should undertake the construction of protective works in 
the nce-growmg distncts of the Central Provmces, and recom- 
mended the Ken Canal project m Bundelkhand and the 
examination of the nvers which traverse that territory for sites 
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for storage works. The inyestgatioos which have been under- 
taken in the RSjputana States were also started on the recom- 
mendation of the Commission^ who proposed that they should 
be extended to the Central India and J^thiawSr States The 
Commission further sketched out a rough programme of new 
Major works to be constructed in different parts of India, 
which would cost not less than 44 crores of rupees, and would 
result m an maease of 6,500,000 acres m the imgated area 
It was estimated that the construction of these works would 
impose a permanent yearly burden of nearly 74 lakhs on the 
state, through the excess of interest charges on capital cost 
over the net revenue due to the works Against this would have 
to be set, however, the reduction in the cost of future fammes 
resulting from the construction of the works, which, the Com- 
mission thought, could not be estimated as hkely to average 
less than 31 lakhs per annum The balance of 43 lakhs would 
represent the net annual cost of the works to the state, or the 
pnce to be paid for the protection from famine which the 
works would afford, and for all other indirect advantages that 
might be attnbuted to them The Commission also called 
attention to the fact that the area actually protected by pnvate 
imgation was greater than that which is dependent on all the 
works constructed or mamtamed by the state , and considered 
that a great deal might be done to encourage the extension of 
such works by a more hberal and elastic system of Govern- 
ment loans, by grants-in-aid in famme tracts, and by other 
means. The Commission were, however, of opmion that, 
although much could be done by imgation to restnct the area 
and to mitigate the cost and distress of famme, India could 
not be entirely protected from famme by means of imgation 
alone They estimated also thal^ if all the works which 
they proposed could be constructed, they would not mtercept 
for purposes of imgation more than 2^ per cent, of the 
volume of water which now, unused, flows onward to the 
sea The practical application of these proposals 1$ under 
consideration, and the annual allotment from revenue for 
expenditure on irrigation projects, which stood at one crore 
between 1900-1 and 1903-4, has now (1904-5) been raised 
to I J crores 

The relative merits of railways and imgation works as a Compara- 
means of preventing fanune have often been the subject of 
discussion, but the claims which may be made on behalf of tion works 
either are not conflicting, for the means of production and 
distnbution must be regarded as mutually supplementary m^of 

VOL in A a 
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famine Railways do not, like canals, increase the food-supply of the 

protcctxon render possible the transfer of surplus sup- 

plies to parts which require them They are the only means 
of ensuring a food-supply in times of famine to noany tracts 
where irrigation is impossible or could only be suppbed at a 
prohibitive cost Again, the protective value of many of the 
most important imgation works, such as those which have 
converted mto unfailing grananes the unpopulated and un- 
cultivated wastes of the Punjab and Sm^ depends on the 
existence of railways by which the surplus produce may be 
readily and cheaply distributed. It may be that the construc- 
tion of a particular railway might well have been held m 
abeyance m favour of an imgation work, or vice versa , but 
improvement m the means of production and of distnbuton 
must nevertheless proceed concunently The smallness in the 
difference of prices m all parts of the country durmg the 
fammes which have occurred smce 1896 is the best justificar 
tion of the policy of railway extension as an alleviation of 
famme. Imgation works can do much, but they cannot by 
themselves give as complete or umversal protection as is 
required 


Navigation, 

Connexion Inland navigation and irrigation are closely connected, for 
ticmwS depends for its fullest development m India on the con- 
navi- stmction of canals. If the natural waterways of the country 

gation. gjg tQ utilized to the utmost for the purpose of communica- 

tions, It is as necessary to connect them by navigable channels 
as It is to tap their waters by canals for purposes of imgahon 
At first sight it may appear that the same channels might be 
made to serve both purposes, and that when the great cost of 
constructing a large irrigation canal has been undertaken, there 
should be no hesitaton in incurring the extra expenditure 
required to render it navigable Even if the revenue to be 
anticipated from navigation dues should be msufficient to yield 
an adequate return on the additional capital outlay mvolved, it 
may be admitted that unremunerative expenditure of this kind 
would be justified if there were a certainty that the canal 
would be extensively used for navigation, that a new Ime of 
communication would be established, and that a matenal 
saving would be effected m the cost of transport Apart, 
however, from all questions of cost^ it has been found that the 
exigencies of irrigation and navigation are not always com- 
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patibl^ and that tiafEic is not attracted to a navigable canal 
^^hlch does not pass through large cities or important trade 
centres, or which is not m uninterrupted connexion either 
with the seaboard or with the waterways which form the most 
convement outlet for the produce of the tract which the canal 
traverses. Hence it happens that imgation canals are not 
always suitable for navigation, and, on the other hand, that 
many canals have been constructed for purposes of navigation 
only and do not imgate a single acre It will be convement 
to consider m the first place the system of imgation canals 
which are also navigable 

The two most important navigable systems of imgation works Godavan 
are the Godavan and Kistna Canals m the Madias Presidency 
The total length of the mam canals and branches of these 
systems is 506 and 372 miles respectively, of which 493 and 
332 miles are navigable There were strong reasons for 
applying these canals to navigatLon During many months 
m the year they cany away all, or nearly all, the river supply, 
and so cut off die upper waters of the nvers from the seabo^ 

They traverse flat and fully cultivated deltas, m which there 
are no great falls to overcome, and which are lU provided 
with roads or other means of communication, while the people 
on the coast are accustomed to the use of boats The navigable 
canals which have been made radiate from the head-works at 
Dowlaishweram and BezwSda towards the sea, which connects 
their lower ends, while the head of each system is connected 
with the other, with the upper waters of the Godavan and 
Kistna, with the Buckingham Canal, and with the railway 
system of the country The total number of boats entermg 
the two systems annually is about 80,000, with a tonnage 
estimated as varying from 700,000 to 800,000 tons, and there 
IS also a small amount of raft traffic. The faohties for 
navigation are undoubtedly a great boon to the cultivators 
and tend materially to reduce the cost of transport, but 
although great use is made of them, it cannot be said that 
navigation even here is directly remunerative. The navigation 
receipts, which have been matenally affected by the openmg 
of direct rail commumcabon along the east coast, average only 
lakhs per annum, and do not as a rule exceed the working 
expenses, so that there is htde direct return on the expenditure 
incurred m rendenng the canals navigable On the other hand, 
the assessment on the wngated lands would no doubt have to 
be considerably lower if the people did not enjoy their present 
advantages of cheap transport 
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Kumool- The only other imgation work in Madras which has been 
adapted for navigation is the Kumool-Cuddapah Canal, but 
here the conditions are very unfavourable The canal is 
navigable throughout its entire length of 190 miles, m which 
there are no less than forty locks It has, however, no water 
connexion with the seaboard, although it is connected with 
two railways, at its 109th mile and at its tail (Nandyal and 
Cuddapah) The traffic is practically ««/, although no navi- 
gation dues are levied, while the navigation charges exceed 
Ks 10,000 a year The advantages of navigation would 
probably have been more appreciated if the complete Tunga- 
bhadra project as originally conceived had been earned out, 
if a navigable connexion with the seaboard through Nellore 
District had been provided, and if large storage works had 
been constructed on the Tungabhadia so as to ensure at all 
seasons an adequate supply for purposes of navigation How 
ever this may be, there is httle prospect of navigation ever 
berag successfully developed on the existmg canal 

Nawgable The three Major irrigation works m Bengal have all been 
adapted for navigation The Onssa Canals compnse 280 miles 

Bengal of mam canals and branches, of which, 205 are navigable, as 
IS the whole length of the Midnapore Canals (72 miles) It 
was ongmaUy proposed to connect these two systems by a 
high-level canal, which would afford a contmuous water 
commumcatLon between Cuttack and Midnapore and thence 
to Calcutta, but this was only earned as far as Bhadrakh on 
the Salandl nver In the absence of such a connecting Imk, 
the boats on the Onssa Canals proceeded to Calcutta via 
Ch^dbah and the Bay of Bengal. But m order to provide 
inland commumcation for small craft, the Onssa Coast and 
Hijili Canals, which are purely navigation canals, were sub- 
sequently constructed, and there is now free and unmterrupted 
water commumcation at all seasons between Cuttack at the 
head of the Onssa delta and Geonkh^i, near the confluence 
of the RtipnSrayan and Hooghly nvers a few miles above 
Diamond J^bour The construction of these two navigation 
canals has not resulted m such an increase in traffic on the 
Onssa system as was anticipated During the year 1902-3 
the combined navigatipn receipts of the three canals were less 
than Rs 1,40,000, and the net revenue did not amount to 
Rs. 23,000, although the capital eiqienditure meuned on 
account of navigation alone cannot be estimated at less than 
a more of rupees. Even less favourable results may be 
anticipated in future, as the traffic is affected by the recently 
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constnicted extensions of the Bengal-Nagpur Railway The 
Midnapore Canal has been more successful as a navigation 
work, but here also the traffic is likely to be affected by the 
railway 

The three mam canals of the Son system, with an aggregate 
length of 218 miles, are all navigable and tail mto the Ganges 
at Buxar, Arrah, and Dmapore The traffic has always been 
very moderate, and the tolls do not cover the working expenses 
due to navigaton During the last two years the receipts have 
suffered serious dimmution m consequence of the opening of 
the Mughalsarai-Gaya Railway, m 1902-3 they did not amount 
to Rs 19,000, which is about a quarter of the average for 
the three years ending March, 1899. 

In the United Provmces the mam Imes of the Upper and Nawgabon 
Lower Ganges Canals (275 miles) and of the Agra Canal 
(100 miles) are navigable throughout. The Ganges systems Provinces 
are connected with the Ganges nver at Cawnpore, and the 
Agra Canal has a channel leadmg mto the Jumna nver near 
Agra, while it is connected at its head, by means of the Okhla 
navigation channel, with the Western Jumna Canal in the 
Punjab* It might have been expected, therefore, that a 
considerable through traffic to Calcutta would be developed, 
but as a matter of fact the traffic is purely local and of 
inconsiderable volume The average number of boats plymg 
monthly on the canals in the United Provmces is less than 
250, and the traffic receipts do not average more than 
Rs 15,000 per annum, which is about half the amount of 
navigation working expenses 

In the Punjab the only navigable canals are portions of the Punjab 
Western Jumna iand Suhmd systems The former is navigable 
from Its head to Delhi, and is then, as already stated, connected 
with the Agra Canal and the Jumna. A portion of the HSnsi 
branch is also navigable, the total length of navigable channels 
being 207 miles The Sirhmd Canal is navigable for 180 miles, 
or from its head at Rupar to Ferozepore, where the canal 
connects wnth the nver Sutlej, and &ere is a contmuous 
waterway onwards to Karachi The boat traffic on these 
canals is so msigmficant that the details are not recorded, 
and the boat*tolls on both together amount to less than 
Rs 5,000 per annum. There is, however, a considerable raft 
traffic, particularly on the Western Jumna Canal, where the 
raftmg dues average about Rs 40,000 per annum The rafts 
consist pnncipally of timber, sleepers, scantlmg, and bamboos, 

' The Agra Canal was closed to navigation in June, 1904. 
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which are floated down from the hills to the canal heads, and 
are then passed into the canals These rafls used to pass 
down the nvers before the canals were constructed, but the 
abstraction of the whole of the cold-weather supply has 
rendered the canal route necessary The effect of constructing 
the canals has therefore been to divert rather than to create 
tiafSc 

Sind Inundation canals are not adapted to navigation, with the 
single exception of the great Fuleli Canal m Sind, which enjoys 
an almost perennial supply and is so situated that it has been 
possible to render it navigable at a very moderate cost The 
Eastern Nara, which takes off from the left bank of the Indus 
above Sukkur, is also navigable all the year round 
Navigation Besides the state imgation works which are also navigable 
whS are Madias and Bengal possess other canals which have 

not eko been constructed solely for purposes of navigation In the 
ii^tion former the most important work is the Buckmgham Canal, 
Madras. ^ connected with one of the branches of the Kistna 

system and then, proceeding almost due south, skirts the 
Coromandel coast for a distance of 262 miles, and passes 
through Madras aty It is a tidal canal, and costly locks 
have been required at each of the numerous nver-crossings, 
so that the capital cost of the work amounts to nearly 90 lakhs 
of rupees. There is a moderate traffic on this canal, on which 
more than 200,000 tons of goods are earned annually, but 
this also has been affected by the extension of rail commu- 
mcabon along the east coast, and the navigation receipts do 
not fully cover the workmg expenses Nevertheless the work 
must be regarded as one of considerable public utihty There 
IS also a navigation coast canal m Tanjore Distnct, known 
as the VedSranniyam Canal, and a small canal connected with 
the Chilka Lake m Ganjam Distnct. Madras possesses no 
other navigable canals, but has many miles of natural waterways 
formed by nver backwaters, especially on the west coast, and 
on these there is a very considerable traffic Mention may 
also be made of the works on the first rocky barrier on the 
Godavan, at Dummagudem, 120 miles above the head of the 
Godavan Canals at Dowlaishweram, which render that nver 
navigable for boats to the foot of the second bamer, a distance 
of 188 miles 

Bengal Reference has already been made to the Onssa Coast and 
Hijih Tidal Canals m Bengal There are two other unportant 
works m the Frovmce, the Calcutta and Eastern Canals, and 
the Nadia Rivers The former consist of short lengths of 
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locked canalsr and open channels which have been made for 
the purpose‘of connecting many of the natural nver-channels 
in the deltas of the Ganges and the Brahmaputra, so as to 
provide a continuous mtenor Ime of communication between 
Calcutta and the Sundarbans, Eastern Bengal, and Assam, for 
the benefit of steamers, flats, and small craft constructed for 
inland waters These works are of great importance, for they 
compnse a length of 735 miles of navigable canals and nver- 
channels There is a great deal of traffic, the average tonnage 
of cargo and passenger-boats amounting to over 1,000,000 tons 
a year The works are more nearly self-supporting than any 
other navigation works m India. The capital expenditure has 
been about 68 lakhs, the average annual receipts amount to 
4^ lakhs, and the net revenue exceeds lakhs The Nadia 
nvers compnse the Bhaglrathi, the Jalang^, and the Mata- 
bhSnga, which constitute the upper waters of the Hooghly 
These nvers have not been canalized, nor has any capital 
expenditure been mcurred on navigation works Steamers 
can navigate them from July to October, but in very dry 
years they are not open even to small craft throughout the 
remainmg months Some expenditure is mcurred annually 
in keepmg open the channels, which have an aggregate length 
of 47 2f miles The aggregate capaaty of the boats using 
them amounts to about 500,000 tons per annum, and the 
tolls to I lakh, the average working expenses bemg about 
Rs 1,20,000 

In Burma, which aboimds m natural waterways, there are Buma 
only two important navigable canals, the Fegu-Sittang and the 
Sittang-Kyaikto. These are mamtamed by Government, but 
no captal expenditure on them has been recorded. The 
receipts on the former amount to about Rs 1,40,000 per 
annum, but do not cover the worbng expenses. On the 
latter no revenue is realized, but about half a lakh is spent 
annually on maintenance Some expenditure is also incurred 
on the conservancy of navigable nvers, so as to facihtate 
navigation 

From the foregoing descnption of the navigable canals in General 
Bntish India it will be seen that not one of them, whether 
intended pnmanlyfor imgation or constructed solely as a navi-'on nEwga- 
gation work, is directly remunerative, and that m many cases 
the navigation receipts do not cover the workmg expenses 
The extension of navigation works must therefore depend for 
its justification on the benefits which the country will denve 
from a reduction m the cost of transport This reduction will 
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be real and ma,tenal only m those traxrts where the pubhc 
can be trusted to avail themsdves freely of the advantages 
ofTered by water communications There is no Province in 
which facilities for navigation are so likely to be appreciated as 
m Eastern Bengal, with its dense population, its thnving 
industries, and its innumerable nver channels There is great 
scope for further extensions of inland navigation in this tract, 
and if the works will not prove directly remunerative, they are 
not likely to unpose a heavy permanent charge on the state, 
while they will be of great value in increasing the wealth of the 
community. Navigation advantages have also been fairly 
appreciated m the deltas of Orissa and Madras, and have 
certainly proved of great value to the cultivators Elsewhere, 
as on the Kumool-Cuddapah and Son Canals, or the great 
perennial canals m Northern India, navigation may be re- 
garded as a feilure Not only have the works required in 
connexion with it been very costly, but the people have 
evmced no desire to avail themselves of the means of naviga- 
tion afforded There is, moreover, another objection to the 
combination of navigation with imgation on perennial canals 
which deserves notice Navigation is not only costly, but 
cannot be mamtamed dunng seasons of short supply without 
detnment to the effiaency of the canal as an imgatmg work 
In general it may be said that, outside the deltaic tracts in 
Bengal, Onssa, Madras, and Smd, navigable canals will never 
be of much use or value as a means of inland communication 
Navigable We have hitherto referred only to navigation works by which 
the natural waterways of the country have been artificially 
connected It remams to consider bnefly the value of these 
waterways themselves as a means of inland communication 
Some of the large nvers of India, such as the NarbadS and the 
Tapb, are unfortunately, by reason of their rocky beds and 
swifr floods, practically useless for navigation except at their 
mouths The Indus, the Ganges, and the Brahmaputra are 
navigable by steamers all the year round, or for the greater part 
of the year, for hundreds of miles above their mouths, or above 
the heads of the navigable canals traversmg their deltas The 
Indus 1$ thus constantly navigable as high as Dera Ismail Khan 
m the North-West Frontier Provmce, 800 miles inland and 230 
miles beyond the Smd border Its tnbutanes, the Chenab and 
the Sutleg, are open to small craft all the year round, but there 
IS httle traffic above Chimot on the former and Ferozepore on 
the latter The Fqleli Canal and the Eastern Nara may be 
regarded as navigable branches of the Indus. The Ganges is 
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navigable as high as Cawnpore, and steamers also pass up the 
Gogra as far as FyzS.b2id Steam navigation on the Indus and 
the Upper Ganges has, however, been greatly reduced by the 
development of rail traffic, though on the Bengal portion of the 
Ganges it is still active The Brahmaputra is navigable by 
steamers as high as Dibrugarh, and there is steam navigation 
on its tributary the Surm£ as far inland as Sylhet and CSchSr 
The Hooghly is navigable all the year round up to Nadia, and 
steamers can pass up the Nadia nvers above this pomt from 
July to October The great nvers on the east coast of the 
Penmsula — the MahanadT, the Godavari, and the Kistna — are 
all navigable for some distance above the heads of their deltas, 
but the traffic on them is not very considerable Many tribu- 
taries or branches of these nvers are also navigable durmg the 
monsoon months, and several are open to small craft all the 
year round There are, in effect, all round the coast innumer- 
able small nvers, creeks, and backwaters affording facdihes for 
water transport which are fully utilized by small native craft , 
but outside the zone of such operations inland navigation is 
practically confined to the deltas and to the valleys of the 
great rivers which form the natural waterways of the country 
As to Burma, there is no Province in which the natural 
waterways afford greater faahties for inland navigation, or m 
which it IS more extensively practised. In the Arakan 
Division the Mayu and Kaladan nvers are navigable by 
steamers during a great part of the year for distances of 50 
and 90 miles respectively above Akyab Many of the other 
nvers which fall into the Bay of Ben^ are similarly navigable 
for some miles above the seaboard, and native craft can of 
course proceed much farther inland Farther east the great 
Irrawaddy nver, which traverses nearly the w'hole length of 
Upper and Lower Burma (excluding Tenassenm), is navigable 
by steamers at all seasons of the year as high as Bhamo, or 
more than 500 miles from its mouth, and steam launches and 
country boats can proceed much higher, or for some distance 
to the north of MyitkymS. The numerous deltaic channels 
which fall into the Bay of Bengal from the Irrawaddy form 
waterways connected with the mam nver and with the sea, 
which are for the most part navigable throughout the year, 
while higher up many of the tnbutanes of this nver are 
navigable for some distance above their confluences Of these 
the two most important are the Chmdwm and Myitnge nvers, 
the former of which is navigable by steamers durmg the mon- 
soon as high as Homalin in the twenty-fifth parallel of latitude, 
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and by smaller craft as far as Kyaukse Farther east a^n 
are the Sittaug and the Salween rivers, both of which discharge 
mto the Gulf of Martaban. The former of these is navigable 
by small steamers durmg the monsoon as far as Toungoo, and 
for small crait as far as Fyinmana m Upper Burma All these 
nvers have numerous navigable affluents, and branches or 
mouths which spread fanlike over their deltas and are m 
navigable commumcation with each other There are also, all 
round the Burma coast, innumerable creeks and backwaters 
open to steamers or smaller craft 

NavigaUoii The tolls charged for navigation vary very much on different 
works, and cannot be easily compared In the Umted 
Provinces and the Punjab monthly or quarterly charges are 
made according to the size of the boat, which is then free of 
the canal dunng the period for which the pass is given. On 
the Fuleh Canal m Smd the same system is adopted In 
Bengal the charge depends on the maundage, which is taken 
roughly as half the displacement measured m cubic feet 
There are fixed rates per 100 maimds for different reaches, 
which vary with the length and other circumstances In 
Madras the Bengal system of distance-tolls on all vessels 
plymg between certain stations was onginaUy m force , but 
has been replaced by a system of annual and short-term 
(6 weeks) hcences, for which moderate fees are charged, and 
which leave the holders free to navigate all parts of the con- 
nected waterway systems In Burma navigation tolls are 
levi^ only on the Pegu-Sittang Canal, where they are charged 
on the carrying capacity of the boats expressed m baskets of 
paddy unhusked nee*), and on the Shwetachaung Canal m 
Mandalay Distnct, which is navigable for about 13 miles 
Conservancy or registration fees are sometimes charged on 
vessels navigatuag die large nvers On the Indus the charge 
is at the rate of Rs 4 per annum per maund of registered 
burden for native craft, while steamers which pay no port dues 
are charged three tunes this amount 

Navigable The comparative ments of railways and navigable cands as 
canalflcom- means of commumcation have sometimes been discussed 
rdlSmyB The prmcipal argument m fevour of the latter is that the cost 
of haulage or transport is less On the other hand, canal 
routes are more devious, aoss-commumcations or connexions 
between different systems are more difficult, feeder canals 
cannot be taken mto new areas of supply with the same 
facihty as feeder railways , the time occupied m transport on 
canals is much greater , and, lastly, there are many tracts in 
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which canal navigation cannot be maintained, even at great 
expense, without the diversion and absorption of a large 
volume of water which might be more advantageously used 
for imgation The comparison of these advantages and dis- 
advantages IS, however, only of academical mterest The 
commercial, the administrative, the military, and even the 
agncultural needs of India could never have been met by 
means of navigable canals alone , and the real question is not 
of the comparative ments of canals and railways, but whether 
m particular cases navigation canals may not suffice for im- 
mediate requirements, or may not serve as useful supplements 
to railway facilities already provided Individual cases of this 
kmd must be considered on their ments, but it is noteworthy 
that there is hardly a single tract m which navigable canals 
have been made by Government m which a railway has not 
been subsequently constructed There may be now, or event- 
ually, room for both, but the fact that the construction of a 
railway causes a very senous dimmution in the volume of 
previous canal traffic mdicates that the lower cost of haulage 
on canals cannot m many cases be set against the other 
advantages which may be claimed for railways It may be 
said that durmg the severest stress of recent fammes railways 
have sometimes failed for a time to cope fully with the 
situation, but this has been generally due to the want of 
a reserve of rollmg stock, and navigation canals would be 
equally liable to failure from msuffiaency of cargo boats It is, 
indeed, difficult to conceive any practicable system of navigable 
canals by which the exigencies of famme-distressed distncts 
could have been met as effectively as by the existmg network 
of railways Lastly, it may be said that, whatever the com- 
parative capital cost of navigable canals and railways may be, 
the former have never proved directly remunerative, whereas 
the latter yield on the whole a net revenue which is more 
than sufficient to cover all the interest charges on their capital 
cost Much can, no doubt, still be done for the improvement 
of communications m the deltas of Eastern Bengal and similar 
areas by improvmg the open waterways of the country and 
connecting them by navigable cuts, but outside these tracts the 
field for the extension of inland navigation cannot be regarded 
as either wide or promising 
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CHAPTER VII 

RAILWAYS AND ROADS 
Railways 

Railways had been working m England for several years Introduo 
before any steps were taken to construct them m India, and 
It was not until 1845 ^hat the first reference was made on the 
subject by the Court of Directors In that year apphcations 
received by the Court from private parties for co-operation m 
opening railways on an extensive scale in difierent parts of 
India were sent to the Governor-General for report, with the 
opinion that the enterprise would only be profitable where 
proportionately large returns could be obtamed to meet the 
great expense of construction and workmg The Court con- 
sidered that, mdependently of the diflScullies common to rail- 
ways m all countries, India would present special and peculiar 
obstacles, such as floods, storms, damage by insects and by 
the luxuriant tropical vegetation, and the difiiculty and expense 
of securmg the services of competent engmeers. So doubtful 
were they of the feasibihty of the proposals that they recom- 
mended that the first attempt should be made on a hmited 
scale 

As a result of this reference, contracts for the construction Early 
of expenmental lines were entered into with the East Indian 
Railway Company, for a Ime from Calcutta (Howrah) to 
Raniganj (120 miles), with the Great Indian Peninsula Rail- 
way Company, for a Ime from Bombay to Kalyfln (33 miles) , 
and with the Madras Railway Company, for a Ime from Madias 
to Arkonam (39 miles) 

Later, the Directors began to realize that, without the 
matenal appliances which facihtate and cheapen the means of 
communication and production, there could be no rapid pro- 
gress m the country either morally or materially, or m the 
eflSaency of the administration , and they expressed the wish 
that India should, without unnecessary loss of time, possess 
the immense advantage of a regular system of railway com- 
mumcation* 
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The question ym reviewed by Lord DaJhousie m an 
exhaustive minute wntten m 1853 He urged the importance 
of a speedy and wide introduction of railway commumcations 
throughout India ^ he pointed out the great social, political, 
and commercial advantages of constructing railways between 
the chief cities , and he specially recommended that, m the 
first mstance, a system of trunk Imes should be formed, con- 
necting the mtenor of each Presidency with its prmapal port 
and the several Presidenaes with each other The trunk Imes 
proposed were a hne from Calcutta to Lahore, a hne from 
Bombay to some pomt m Hmdustan, or alternatively a Ime by 
the Narbada valley to meet at some pomt the hne from Calcutta 
to Lahore, a hne uniting Bombay and Madras, and a Ime from 
Madras to the Malabar coast. 

The Court of Directors accepted the general plan proposed , 
and by the end of 1859 eight companies^ had been formed 
for the construction of nearly 5,000 miles of hne, with a capital 
under guarantee of £52,500,000 sterhng Thus was laid the 
foundation of the system of railways now existing m India, which 
amounted on June 30, 1905, to 28,054 miles, and which, 
radiating from the ports of Calcutta, Bombay, Madras, Karachi, 
Chittagong, and Rangoon, hteraEy extends throughout the 
length and breadth of India, and connects, or is m process 
of connecting, every aty of any importance and every 
Provmce 

A few trunk lines, notably the Bombay-Smd, the Bengal- 
Assam, the Assam-Burma, the north and south broad-gauge 
connexions, and the linkmg up of the metre-gauge systems of 
Northern, Central, and Southern India, still remam to be con- 
structed, some large tracts of country have not yet been 
opened up by railways, and many railways require feeder 
lines All these projects are now bemg taken m hand, m the 
order of their importance, as funds become available Durmg 
the six years ending 1905, the length opened for traffic was 6,014 
miles, or considerably more than was added dunng any similar 
penod But even at this rate the development of railway cqm- 
mumcations is regarded by many as not so rapid as the circum- 
stances of the country require and would justify The hmdrance 
to a qmcker expansion has been mamly financial. 

* (1) The JSast Indian, (2) the Great Indian Femnsnla, (3) the Madias, 
(4) the Bombay, Baroda, and Central India, (5) the Eastern Bengal, (6) the 
Indian Brandi, now the Ondh and Rohilkhand, (7) the Sind, Fimjab, and 
Delhi, now merged in the North-Weatem State Railway , and (8) the Great 
Southern of India, now the Sonth Indian Railway. 
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All the ongmal applicants for concessions for the promotion Financing 
of railways demanded that a minmum return should be guaran- 
teed by the Government on their capital ^ and as companies 
could not be promoted without this condition, a guarantee of Adoption 
5 per cent was eventually^agreed to, coupled with the free ^aiantee 
grant of all land needed In return, the companies were^tem 
required to share surplus profits half-yearly with the Govern- 
ment after the guaranteed mterest for the half-year had been 
met, exchange for the remittance of mterest charges bemg 
reckoned at 22^ to the rupee, to sell their railways to the 
Government after 23 years, at a rate specified , and to permit 
the Government to exerase the closest control over all ex- 
penditure and over the management and working of the Ime. 

These conditions would have been favourable to the Govern- 
ment if the guarantee had been earned But all expectations 
m regard to profits were destroyed by the heavy outlay on the 
construction of the lines The saence of construction had 
not reached a high state of development, and the general idea 
seems to have been that railways could not be elOSaently 
managed unless they were built to a standard which was far 
m excess of the needs of the time There were no engmeers 
in India qualified to construct railways, and men had to be 
procured from England, who were necessanly ignorant of the 
country, its conditions, and its language They had neither 
expenence of India, nor history to guide them , and there was 
no organization of labour m existence for works of such magm- 
tude They had, consequently, to learn by practical expenment 
what to avoid and what to adopt. 

The Government officers m India on whom fell the duty of Delay m 
cntiasm of schemes, approval of works, and general control 
oyer expenditure, were themselves unfamiliar with railway 
practice They could not therefore render any professional 
assistance to the engmeers , and their supervision and control 
was earned to a degree of minuteness which led to the appoint- 
ment of a Committee of the House of Commons m 1857-8 to 
inquire into the delays alleged to have occurred in the con- 
struction of Indian railways 

The difficulties were reflected in the work done The Reasons 
standard of construction was far higher than required for cost 
the conditions of the country, or for the actual work which the 
railways were designed to perform Conveniences were pro- 
vided which, while m themselves desirable, were unnecessary 
for the safe or effiaent operation of the railway , and the expen- 
mental Imes were built with a double track, the necessity for 
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which did not anse till a generation later A further increase 
in the cost of construction was caused by alterations in the 
routes after work had been actually commenced The out-- 
break of the Mutiny m 1857 added to the burden, by throwmg 
everything mto confusion and causmg the suspension of all 
work for a tune Consequently, the earnings, which might hive 
been sufficient to pay interest charges on a reasonable expendi- 
ture, proved inadequate to meet the guarantee on the outlay 
actually mcuired, and Government had to make good the deficit 
Loss due Later, when busmess had developed and the earnings for the 
of 8h!^ whole year were sufficient to cover the interest chMges, the 
profite*^^ operation of the clause m the contract requirmg surplus profits 
to be divided half-yearly depnved Government of ^e benefits 
of the first half of each year, when traffic is always much higher 
than in the second half, and left a defiat on the whole year’s 
transactions 

Further The Mutmy brought the strongest possible proof of the 
extension necessity for improved means of commumcahon Several 
systems, efforts were made to get schemes promoted by unassisted pnvate 
enterprise, but money for railways m India was not obtainable 
in London without some form of Government guarantee, and 
in every case the Secretary of State had eventually to guarantee, 
as m the previous cases, a nummum dividend of 5 per cent 
As these railways were brought to completion, and &iled to 
earn the guaranteed interest, the defiat to be met by the 
Government kept uicreasmg m amount, until it reached the 
large sum of 166^ lakhs in the year 1868-9 
Improve- While, however, the deficit on the railway account was large, 
ttSeS revenues of the country testified to the value of 

con- the new means of communication wbch had been provided 
sequence of In 1851-2, the year before the first railway was opened, the 
total value of the ejqport and import trade amounted to 
32 CTores, and prior to the mtroduction of railways had varied 
very htde fixim year to year. After their mtroduction, the 
value of foreign trade kept steadily progressing until m i868-g, 
when 4,008 miles of railway were open, it had risen to 89 crores, 
or more than double what it was before railways afforded cheap 
and easy transport An improvement m general revenues ac- 
companied the improvement m trade These solid advantages 
fully justified the decision of Lord Dalhousie’s Government 
and more than compensated for the financial loss arising out 
of the guarantee , and if the country had been financially pros- 
perous at the time, perhaps undue weight would not have been 
attached to the defiats m railway earnings 
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But there had recently been a general rise m prices and Diaciedit 
wages, and every branch of the service required money for 
necessary improvements in admmistration , the situation was ^tem 
further aggravated by the Orissa famme of 1863-7, followed 
by the prolonged drought m the United Provinces and Raj- 
puts m 1868-70, and it was found impossible to mamfAin 
financial equihbnum The mcreasmg demands for guaranteed 
mterest, therefore, proved extremely mconvement, and the 
whole guarantee system fell mto disrepute. Pnvate enterpnse 
still held aloof from railway projects without a guarantee The 
provision of railway commumcation was consequently not 
keeping pace with the mcreasmg requirements of the country, 
the progress dunng the precedmg ten years having averaged 
less than 350 miles of new Ime each year The guaranteed 
railways, it was considered, had cost a great deal more than 
necessary, because of the absence of any mcentive to keep 
down expenditure , and the Goveminent of India believed that 
railways could be more cheaply constructed and more economic- 
ally worked by the direct agency of the state, while money could 
be borrowed at a lower rate than was paid under the guarantee 
Proposals, therefore, were made in 1867 to introduce this latter 
method, but were not accepted by the Secretar}^ of State In 
1869 the Government of India agam pressed its suggestion, and 
obtamed sanction to the discontinuance of the guarantee 
system and to the introduction of a state railway scheme 

The charge on the revenues of India under the guarantee Allotment 
system then amounted to about £1,500,000 sterling, and It was 
considered that £2,000,000 might be appropriated annually railways 
for railway extension by direct Government constnictioa The 
guaranteed railways, which had been constructed on a gauge 
of 5 ft 6 inches, had cost about £17,000 a mile, and at this 
rate it was realized that progress could not be very rapid It 
was, therefore, deaded to build the state railways on the 
metre gauge , but it was found that progress was still not rapid 
enough, and m 1875 the amount to be spent annually on 
railways was mcreased to four crores. But soon afterwards, 
war and famme reduced the funds available , and a great part 
of the expenditure was devoted to the conversion, for strategic 
reasons, of the recently begun Indus Valley and Punjab 
Northern State Railways from the metre gauge to the standard 
of the Imes which lay between them and the rest of India. 
Apphcation had, therefore, again to be made to companies 
to construct railways under a guarantee. The system now 
adopted was distinguished from the old guarantee and the 

VOL. Ill B b 
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state railway systems, and the lines promoted were called 
‘ State Lmes worked by compames,’ but practically the only 
difference between these and the old guaranteed compames 
was that the terms were easier for the Government The lines 
so promoted were the Indian Midland (1882-5), now merged 
in the Great Indian Peninsula, the Bengal-N 5 gpur (1883-7), 
the Southern Mahratta (1882), and the Assam-Ben^ (1S91) 
Railways, with a total length exceeding 4,000 miles 
Lumtto By 1879, the continued fall in the gold value of silver and 
debt. famines between 1874 and 1878 had so disturbed 

the financial position of the Government, that the question of 
providing funds for the construction of railways m India was 
referred to a Committee of the House of Commons This 
Committee advised that the total to be borrowed in any year 
for both railway and irrigation projects should be limited to 
the amount whch could be raised m India without unduly 
depressing the market • a tbtal that was estimated at 2^ crores, 
of which 2 crores was assigned to railways. It was obvious 
that not much progress could be made with so small an outlay, 
and the Government agam endeavoured to attract unaid^ 
pnvate enterpnse, but the results were not encouragmg Four 
compames were promoted namely, the Nflgm, the Delhi- 
XJmballa-Kalka, the Bengal Central, and the Bengal and 
North-Western Railways.. The first of these became bankrupt, 
the second and third eventually received a guarantee, and ^e 
Tirhut State Railway had to be leased to the fourth. Native 
States were also mvited to undertake the construction of 
railways m their territory mdependently of Government aid, 
and a commencement was made with the Nizam’s State Rail- 
way, a length of 330 miles. 

Increased Up to the year 1870, when the first change m policy took 
ofSdT effect, 4,255 miles had been opened for traffic, all except 45 
miles being on the broad gauge. During the next ten years, 
that IS, up to the end of 1879, there were added to the railway 
system 4,239 miles, making the total open for traffic 8,494 
miles, of which 6,562 were on the broad gauge, 1,865 on the 
metre gauge, and 67 on narrower gauges. The femmes of 
1873-4 in Bihar and of 1876-8 in the Deccan had shown the 
necessity for a more rapid extension of railways than was 
possible, even with the adoption of narrow gauges, under the 
limit of loans to 2 crores a year. A portion of the Famme 
Insurance Grant which was created about this time, when 

^ An explanation of the object and uses of this grant will be found in 
Vol rV, chap VI, Finance, 



RAIL WA YS AND ROADS 


371 


vii] 

not required for direct famine relief, was made available for 
expenditure on railways of a protective or productive nature , 
but the sum thus contnbuted was never large, and progress 
continued slow By 1883, however, the finances of the country 
had considerably improved, and a second Parliamentary Com- 
mittee advised that hmit of borrowmg might be mcreased 
It was raised to 3^ crores annually, of .which about 3 crores 
was assigned to railways This enabled quicker progress to 
be made for a tune, but the Fanjdeh madent m 1885 diverted 
funds to the construction of costly strategic and unremunerative 
railways on the north-west frontier In 1890 the whole avail- 
able balance of the Famine Insurance Grant was devoted to 
railway construction^, and m 1892 the Secretary of State 
sanctioned half a crore being specially added to capital expen- 
diture, to enable companies to undertake new lines of railway 
and extensions with sums bonowed by Government 
As exchange contmued to fall and had begun to affect Introduc- 
senously the finances of India, it became necessary for the 
Government to avoid mcreasmg their gold liabihties, which tenns in 
necessanly rose so long as the construction of railways by 
state agency continued , and m 1893 another attempt was 
made to work through companies But as a guarantee mvolved 
the same gold liability, a subsidy was offered instead This 
took the form of a rebate or payment from the gross eammgs 
of the mam Ime from traffic mterchanged with the company’s 
Ime, so that the total profits of the company should yield 
a dividend of 4 per cent The rebate was, however, hmited 
to 10 per cent of the gross eammgs firom such traffic. The 
only companies promoted under these conditions were the 
Ahmadab^-Farantlj, the South BihSr, and the Southern 
Punjab, though in ffie case only of the first were the terms 
adhered to stnctly The Barsi Light Railway, which was 
promoted at the some tune, received no assistance from the 
Government except free land 

These conditions were found to be msuffiaently attractive, Revision 
and the terms were revised m 1896 Companies were 
offered either an absolute guarantee of 3 per cent , with a share 
of surplus profits, or a rebate up to the full extent of the mam 
Ime’s net earnings in supplement of their own net earnings, 
the total bemg limited to 3^ per cent, on the capital outlay. 

Under the first alternative, namely that of a guarantee, the 

^ Under present arrangements, expenditure m connexion with protective 
railways and imgation works cannot exceed half the Fanune Insurance 
Grant, 1 e 75 lakhs out of a total of crofres. 

sb 2 
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Haxdwar-Dehra and the Brahmaputra-Sultanpur lines were 
promoted Under the second alternative, or the rebate terms, 
the Myrnensingh-JagannSthganj, the Nolikhali, the Tapti Valley, 
the AhmadabSd-Dholha Imes, and the line from Amntsar 
through Tam Taran to Path, were promoted^ though in none 
of these cases were the terms laid down followed The Sagauli- 
Raxaul and the KSlka-Sixnla Railways were promoted at the 
same time without guarantee or rebate Of these hnes, the 
Brahmaputra-Sultanpur and the Sagauh-Raxaul have smce 
been purchased by the Government, and the purchase of the 
Hardwar-Dehra, the NoSkhIh, and the Kslka-Simla Imes is 
under negotiation 

Failure to Numerous apphcations have from time to time been received 
pSwte construction of railways by companies , and although 

rateipnse. the 1896 terms have been modified so as to make them as 
favourable as possible short of a direct guarantee, promoters 
are still unable to doat their compames and one concession 
after another has lapsed Projects for which a guarantee was 
promised have been equally unsuccessful, and the 1896 terms 
have proved no more attractive than those of 1893 
Raising of Some assistance has been obtained by Native States pro- 
vidmg part or the whole of the funds required for railways 
States. passing through their temtoiy The money has in jsome cases 
been found from the revenues of the States, m others it has 
been lent to the States by the Government, and in others agam 
the Government has guaranteed loans made to a State by 
a company. The system of branch railways in Baroda, por- 
tions of the Indian Midland Railway running through Bhopal, 
the system of railways in Kathiawar, and portions of the North- 
Western Railway running through the Phulkian States in the 
Punjab are instances of railways built with money provided 
from the revenues of the States named. For the Jodhpur- 
Btkaner and the Coocb Behlr Railways, the funds were lent 
to the Marwar, Bikaner, and Gooch Behar States by the 
Government of India. The system of railways in Mysore was 
constructed partly from funds provided by the State and partly 
from funds supplied by the Southern Mahxatta Railway Com- 
pany on the guarantee of the Government of India The total 
len^ constructed m this way amounts to 3,422 miles , but no 
reliance can be placed on this method for a 'steady supply of 
funds for the development of the railway system 
Finaacmg Efforts have been made to get hnes of purely local impor- 
by^SisS feianced by District Boards on the security of their local 
Swris revenues, where these revenues are in a suffiaently flourishing 
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condition to remove the fear that the liability might involve the 
inhabitants of the area served in mcreased taxation, or might 
finally have to be passed on to the Government of India Few 
boards have been able to take advantage of the arrangement, 
and only 158 miles of Ime have been provided on these terms, 
all m Bengal In Madias, the value of railways as an important 
factor m the development of the Distncts was more clearly 
realized , and legislation has provided that, on the imtiation of 
a Distnct Board (by a three-fourths majonty), a special cess 
may be levied on all occupied lands which would be served by 
the railway or benefited by its construction, the proceeds to be 
devoted towards the provision of railways withm the Distnct 
But as the collection of money must necessarily be a slow 
process, the Government offered, when a sufficient sum had 
been collected, to advance from the Provincial Loan Account, 
on the secunty of the entire resources of the Distnct Board, 
such sums as might be required to allow of railway construction 
being immediately undertaken So far only 105 miles of 
railway have been bmlt under this arrangement (m the Tanjore 
Distnct of Madias), but several small projects are matunng 
Little relief to Imperial finances can, however, be expected 
from these sources, as the funds at the disposal of the Dis- 
tnct Boards can never be large The Government is, there- 
fore, at the present time, obliged to provide from its own 
resources the money for most of the railways which it wishes 
constructed 

The easier and cheaper means of transport afforded by Defoency 
railways, the opening of new fines, and the construction of^^^ 
feeder roads have added greatly to the busmess of the trunk 
fines. The need for the provision of improved facilities to 
cope with this increasmg busmess has ^us been steadily 
growing AYhile the allotment for railway expenditure was 
limited m amount and the demand for new lines all over the 
country was urgent, little money could be made available for 
expeniture on open fines, with the result that the latter were 
starved. The East Indian Railway, which, though worked by 
a company since its purchase m 1880, was treated as a state 
railway and had therefore to denve its funds from the state 
allotments, appealed to the Secretary of State for relief; and 
an Act of Parliament was passed m 1895 authorizing the 
company, with the approval of the Secretary of State, to raise 
capital for the construction of railways and works m extension 
of, or m connexion with, its own undertaking The question 
how best to provide funds for a wider development of the 
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railway system was at the same time considered, and sanction 
was given in 1896-7 to an expenditure of 29I crores spread 
over three years. But famine, frontier wars, and a falling 
exchange prevented the carrying out of this programe Expendi- 
ture on railways had to be curtailed, and the power which had 
been given to the East Indian Railway Company to raise 
money for its own requirements mdependently of the Govem- 
m«it became inoperative The expenditure incurred on rail- 
ways constructed by the agency of guaranteed companies had 
hitherto been kept apart from the Government allotments, and 
was not affected by ±e exigencies of the Government finances 
The continued fall m exchange, however, made it necessary for 
the Government to take cognizance of all capital liabilities , 
and smce 1896 the expenditure mcurred, not only by railways 
owned, but also by those guaranteed, by the state has been 
included in the railway programme 

Method of With the inclusion of all railways for which the Government 
was financially responsible in the programme, the capital budget 
allotments necessarily required to be mcreased. An improve- 
ment m exchange, m consequence of the dosing of the mmts 
to the free coinage of silver, made this possible, but a severe 
famine m Gujarat and the Deccan in 1899-1900 again caused 
expenditure on railways to be curtailed The position had 
now become acute The development m both passenger and 
goods traffic required more rolling stock, larger stations and 
goods sheds, additional sidings and stations, and sometiines 
duphcation of the permanent way The mcreasing demand 
for a ffister and better tram service necessitated expenditure on 
mterlocking plant and automatic brakes, if the safety of the 
travelhng public was to receive due consideration With a 
limited and vacymg pre^mme, either the construction of new 
hues had to be stopped or work on open lines had to be 
deferred A middle course was taken, and neither one nor 
the other received all the funds needed. The difficulties of the 
railways in properly conductmg their business finally became 
so great that it was deaded m 1901 to adopt the pnnaple of 
regardmg the needs of open lines to^meet their growing traffic 
as a first charge upon the funds available , next m order pro- 
vision IS made for the steady prosecution and early completion 
of lines m progress, preference bemg given to compames’ lines 
over those under construction by the agency of the state , and 
after these needs have been met, the claims of new hnes are 
considered 

During the next five years, viz 1901-6, the finances of the 
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country were m a flourishing condition j and the annual allot- 
ments for expenditure on railways kept mcreasing m amount, 
until m 1905-6 they reached 12^ crores, the largest ever made 
in any one year, of which sum 558 lakhs were allotted for 
expenditure on open lines, 640 la^s on hnes under construc- 
tion, and only 52 lakhs on new hnes The money was proposed 
to be obtained partly by borrowmg (to the equivalent of 
£6,000,000 sterling) m liOndon and India, partly by appro- 
priations (£500,000) from the Famme Insurance Grant, and 
partly by utilization (£2,000,000) of surplus revenues and 
Savings Bank deposits 

The demands of open Imes have so far never been fully Lade of 
satisfied, and the rapid development of traffic is emphasizing 
the need for facihties, all of which are costly, but the provision 
of which cannot be deferred much longer without mjury to 
trade and without cheebng that development of the country 
which railways have themselves helped to promote. Open 
lines already absorb a large amount of capital annually, and 
their requirements are likely to increase as tune goes on 
Unless, therefore, some method can be found not only for 
keepmg the programme at the figure which it has now reached 
but for considerably mcreasmg it, the funds available for 
expenditure on new Imes will be insufficient to satisfy the 
demands which come with mcreasmg urgency from all parts of 
the country It has now been determmed, m connexion with 
the constitution of the Railway Board referred to on page 37S, 
to give greater stabihty to railway construction by workmg out 
programmes three years m advance, and by re-allottmg lapses 
on one year's programme (up to 50 lakhs) to the next 

The Government now (1905) has proposals before it for the Mileage 
construction of about 13,000 miles of railway, though this 
estimate by no means represents the total required to open up stmeted 
the country adequately At the end of June, 1905, India had 
one mile of railway to every 63 square miles of country and to 
every 10,511 mhabitants, while the Russian Empire had, m 
1902, one mile to every 232 square miles of country and to every 
3,460 inhabitants Much, therefore, still remains to be done to 
provide India with all the railway commumcation she needs 
With the financial hmitations placed on the Government of 
India, the problem of raismg funds for the extension of the rail- 
way system is not easy of solution, though it has for some tune 
been engaging attention. 

Notwithstanding these difficulties Government had succeeded Mileage 
in providing Indh^ up to the end of June, 1905, with 28,054 constructed. 
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miles of railway at a cost of 359 crOres of rupees or 
£240,000,000 sterlmg. Of this total, i 4 j 705 have been 
constructed by the state, 6,935 under the guarantee system, 
3,574 by Native States, 1,459 hy companies with assistance m 
some form or other but without a guarantee, 1,307 by companies 
without assistance other than free land, and 74 by foreign 
Governments. Some of the lines mcluded under the head 
‘guaranteed’ are shown in the accounts as state Imes, though 
they were originally promoted under a guarantee, or subse- 
quently receiv^ one Of the onginal Imes constructed under 
a guarantee, only two were worked m 1905 under their old 
contracts the Bombay, Baroda, and Central India, which was 
acquired by the state at the end of that year, and the Madras 
Railway, the contract of which is terminable m 1907 The 
remaining old guaranteed lines have been purchased by the 
state the East Indian m 1880 j the Eastern Bengal m 1884, 
the Smd, Punjab, and Delhi in 1886, the Oudh and Rohil- 
khand m 1889, and the Great Indian Peninsula m 1900 Of 
these, the East Indian and the Great Indian Peninsula were agam 
leased to companies to work, while the others were taken over 
and worked as state railways. On the other hand, many of the 
railways constructed and for some time worked by the state 
have been leased to companies or to Imes owned and worked 
by Native States The extent to which these transfers have 
been made are shown in the Appendix (pp. 4 iS-i 7 )> 
railways are classified accordmg to their gauge and the agencies 
by which they are now owned and worked The Appendix 
also shows the dates on which the contracts of the prmcipal 
guaranteed and state-aided Imes are termmable. 

Financial In purchasing these old guaranteed Imes, payment was 
usually made m the form of terminable annuities, which 
me^' became a charge against the revenues of the railways. As 
these annmties represent not only mterest charges but also the 
amount payable m redemption of capital, the railway returns 
appear worse than they really are The great development m 
traffic, however, which has been taking place dunng recent 
years, has counteracted this eJfect of the annuity charges , and, 
after payment of all workmg expenses, mterest chaiges, annmty 
payments, and every other liability, the Government has, during 
each of the past five years, made a handsome profit from its 
railway property In 1904 the profits amounted to 263^ 
ifllrhs That this satisfactory condition of railway finance will 
continue there can be httle doubt. The construction of canals 
in the Punjab, and the colonization of the districts served by 
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them, have added so enormously to the traffic of the North- 
Western Railway as to convert it from an unremunerative line 
to one yielding laige profits The new mileage added from 
year to year to the railway system of India opens up new 
country, and the improvement in the means of commmucation 
develops resources and gives new busmess to the old Imes, all 
of which are fast passmg out of the stage when they require 
assistance from the general revenues to meet their interest 
charges 

The clauses m the contract guaranteeing a defimte rate Control 
of interest on their outlay to the companies which promoted 
the earher railways, and reservmg to the Government the nght 
to purchase the undertakmg after a specified penod, necessi- 
tated some supervision and control over operations and ex- 
penditure dunng construction, and over management and 
expenditure after the Imes were opened for traffic For the Consulting 
exerase of this supervision and control Consulting Engineers 
were appomted, who were placed under the Local Govern- 
ments The rules laid down for their guidance were closely 
defined All questions of general importance, and all works 
mvolving expenditure exceeding a certain fixed amount, were 
referred to the Government of India for decision , but after its 
orders had been obtained, the Consulting Engineer had full 
power to deal with details All designs, estimates, and indents, 
whether for works or estabhshments, required his approval, 
and It was open to him to insist on the modification of any 
proposal made The difficulties which arose in the exerase of 
these powers led to the appomtment m 1857-8 of the Parlia- 
mentary Committee already referred to It concluded its 
report by expressing the behef that a judicious adherence to 
the spirit rather than to the letter of the contracts was needed 
The effect of the mquiry was distinctly benefiaal It im- 
proved the relations between the railway and the Govemmait 
officers, and the conduct of busmess was expedited The 
system mtroduced m 1849 continued up to the present 
^y, with this difference only, that the Consulting Engineers 
were removed m 1871 from the control of the Local Govern- 
ments, except m the case of Madras, Bombay, and Burma, and 
placed directly under the Govermnent of India. 

The history of the different methods by which the Govern- Control by 
ment has exercised the control required by its interest m the 
railway system of India will be found in Vol IV, chap x India 
In 1897, when important changes had recently been com- 
pleted, the organization of the Railway Branch of the Public 



37» THU INDIAN EMPIRE [chap 

Works Department of the Government of India mcluded an 
expert Secretary with three expert Deputies, one of whom was 
Director of Traffic, another Director of Construction, and the 
third Accountant-General 

Proposal Nevertheless, it had long been felt that the organization of 
iSmS" ^ Government secretariat was hardly qualified to give to the rail- 
of a Rail- way administration of so vast a continent as India the elasticity 
way Board that was desuable, or to ensure sufficient attention bemg paid 
to the commercial aspects of railway policy Further, the sub- 
ordination of the Public Works Department to a Member of 
Council of the Civil Service did not provide adequately for 
the exerase of expert authonty m the final decisions of Govern- 
ment For many years a change of system had been advocated 
It was reserved for Lord Curzon's Government to carry this mto 
effect Before proceeding to formulate any defimte scheme, they 
sought the services of an English railway expert, Mr Thomas 
Robertson, who spent the wmters of 1901 and 1902 in studymg 
the railways of India, and the summer of 1902 in studymg the 
methods adopted m America He then submitted a report, 
in which he recommended that the existing system should 
be replaced by a Railway Board, consisting of a chairman and 
two members with a seaetary, on the ground that for the proper 
administration of railways a small body of practical busmess 
men was needed, to whom should be entrusted full authonty 
to manage them on commercial principles, and who should be 
freed from non-essential restnctions and needlessly inelastic 
rules He further submitted recommendations covermg almost 
every aspect of railway adnumstration, some of which are m 
course of bemg earned mto effect 

Appoint- The Railway Board was formally constituted m March, 1905 
SSway placed outside of, but subordinate to, the Govem- 

Boaid ment of India, and is represented m the Viceroy's Council by 
the member m charge of the Department of Commerce and 
Industry The duties assigned to the Railway Board are of 
two kmds Its dehberative functions mclude the preparation 
of the railway programme of expenditure and the discussion 
of the greater questions of railway pohey and economy affect- 
mg all hues, the final authonty for decisions m regard to wbch 
IS still retained by the Government of India. Its administra- 
tive duties mclude the construction of new Imes by state 
agency, the carrying out of new works on open Imes, the 
improvement of railway management with regard to both 
economy and pubhc convemence, the arrangements for 
through traffic, the settlement of disputes between Imes, the 
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control and promotion of the staff on state lines, and the 
general supervision over the working and expenditure of 
companies* lines The final authority in regard to these 
administrative duties has been delegated, subject to restnctions, 
to the Railway Board 

The change thus maugurated is the most important that 
has been made in pohcy and admimstration since railways 
were first mtroduced mto India over fifty years ago It cannot 
fail to result m the more rapid discharge of business and, with 
the mcrease of available funds that may be expected in the 
near future, m a more sustamed and consistent policy of 
railway construction 

The earlier raihvays were all constructed by companies Manage- 
promoted in England which were managed by a Board 
Directors m London and were represented in India by an 
Agent The Agent had under him a Traffic Manager, who 
held charge of the traffic department m both its transportation 
and commercial branches, a Chief Engineer, who was re- 
sponsible for the mamtenance of way and works, a Loco- 
motive Superintendent, who was in charge of the locomotives 
and the mechanical department , a Storekeeper, who arranged 
for the supply and care of all stores, a Police Superintendent, 
who was appomted by the Government, and an Auditor, whose 
duty It was to audit and prepare the accounts of the company 
and to see that no expenditure was incurred without proper 
authonty The Traffic Manager, Chief Engineer, and Loco- 
motive Supenntendent had distnct officers under them, who 
were responsible for the departments in their respective 
charges When the system of state railways was started, the 
Indian organization of compames’ railways was followed by the 
Government, with shght changes in nomenclature 

This organization has been continued down to the present 
day But the principle of consolidating several railway under- 
takings under one management, which has been so largely 
adopted in England and Amenca, has been followed m India 
also , and this, added to the great development of business, 
has shorn the need for some change m the system of adminis- 
tenng the traffic department On the larger railways the 
-department is bemg split up mto the two divisions under 
which It naturally falls namely, commercial, or the procunng 
of traffic , and transportation, or the handhng and haulage of 
traffic 

The mcrease m the volume of the traffic mterchanged Clearing 
between railways has also led to a consideration of the manner 
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in which the accounts relating to such traffic should be kept 
At present the work is done several tunes over, the audit office 
of every railway over which a consignment passes dealing with 
the document relatmg to it. Proposals have at vanous times 
been made for the estabhshment of a central cleanng house, 
but the distances m India are so great that it has so far not 
been found possible to make any change in the eiostmg 
methods 

Indian The numerous questions ansmg about railways m which 
uniformity of procedure is desirable, both as to domestic 
AMowa- management and as to the carnage of, and the rates to be 
tion charged for, traffic passing from one system to another, led 
to the mstitution in 1876 of a Railway Conference under the 
presidency of an officer m the secretariat of the Government of 
India This Conference was assembled only when the Govern- 
ment considered it necessary ; and as the arrangement was not 
found satisfactory, it was deaded m 1903 to form a permanent 
body, under the title of the Indian Railway Conference Asso- 
ciation, and to place it under the direct control of the railways, 
who now appoint their own president from among the members 
Much usefol work has been done, and the new body is devot- 
mg-its attention to many of the reforms necessary in railway 
management 

Gauge of When railways were IBrst proposed for India, it was considered 
ado^OT English (4 ft Swindles) was desirable, 

of 5 feet as the narrower gauge would be inadequate against cyclonic 
storms, so frequent at certain seasons of the year, and a gauge 
of 6 feet was suggested. After much discussion a gauge of 
5 feet 6 inches was deaded upon and became the standard 
gauge for India Proposals were subsequently made at 
different times for the adoption of a narrower gauge, but 
it was not till 1870, when the state railway system was adopted, 
and the financial condition of the country demanded some 
cheaper form of construction, that it was decided to adopt 
a narrower gauge for Imes which were regarded as of secondary 
importance. The understanding was that such hues were 
only a temporary expedient, and were to be of the hghtest 
and most economical descnption consistent with safety and 
the necessary degree of permanence Stress was laid on 
their provisional character. They were not to compete 
with the system constructed on the standard gauge, and 
their cheapness was regarded as likely to obviate any possible 
difficulty in the way of a change of gauge when it had become 
expedient 
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As opinions differed as to the width which would be most Adoption 
suited to the wants of India, a committee of four engineers w^as 
appointed m 1870 to consider the question They were not gatige 
unanimous in their recommendations, three suggesting 2 ft 
9 inches and the fourth 3 ft 6 inches The question of 
adopting a metncal system of w'eights and measures m India 
was at the time under consideration, and the metre (3 ft 
3| inches) was adopted as the gauge for the secondary 
Imes 

The first lines proposed under this plan were the Indus 
Valley from Kotn to Multan and the Punjab Northern from 
Lahore to Peshawar, both smce merged in the North-Western 
State Railway It was considered that a metre-gauge line 
would amply serve commercial and political demands m the 
northern and western portions of the Punjab, and would render 
all assistance to the movements of troops that could reasonably 
be desired Later, the Rajputana Railway from Delhi and 
Agra towards Ajmer, and the Holkar-Scmdia Railway from 
Khandwa on the Great Indian Peninsula Railway to Indore in 
Central India, were projected The Indus Valley and the 
Punjab Northern lines were subsequently converted to the 
broad gauge for military considerations The RSjputana and 
the Holkar-Scmdia lines were completed on the metre gauge, 
and have smce been merged in the RSjputSna-Malwa State 
Railway, which is leased to the Bombay, Baroda, and Central 
India Railway Company 

In the construction of the earher metre-gauge lines, the 
original idea of bmldmg them as hght railways was followed , but 
the traflic which they were called upon to carry proved so much 
heavier and developed so much more rapidly than had been anti- 
cipated, that it was soon found that somethmg more substantial 
must be provided if they were to fulfil their purpose To 
increase the capaaty of the metre gauge was a great deal less 
costly than to convert it to the broad gauge, and as funds con- 
tmued scarce, the former course was adopted These two 
factors, the cheapness of constructmg metre-gauge hnes, and 
the expense of converting them to the standard gauge, have 
exerased so great an influence on the pohcy of the Government, 
that it has seldom been found possible to adopt the ongmal idea 
of converting the metre gauge as soon as the traffic justified the 
change The consequence has been that the metre-gauge Imes 
have been improved until their standard of construction and 
equipment is as good as on the broad gauge , and they have 
been extended until they occupy the whole of the country 
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north of the Ganges, Rajputana and the western parts of Central 
India, Kathiawar, the Nizam’s territory, the Southern Mailtha 
country and Mysore, Southern India, Assam, and Burma All 
these were built as isolated Imes In 1892 the Southern 
Mahratta and South Indian Railways were connected at 
Dharmavaiam, and m 1897 the railways north of the Ganges 
were linked up with the Rajputana system, the latter being jomed 
to the Kathiawar system in 1902 , but these two groups are not 
at present connected with each other or with any of the other 
metre^auge systems The connexion between (he lines north 
of the Ganges and the Assam system is now under construction , 
and a proposal is under consideration for linking up the 
Rajputana system with the systems m the Nizam’s temtory 
and in SouAem India. When this has been accomplished, 
the metregauge railways throughout India (excluding Burma) 
will be m direct connexion with each other 
Narrower Ror thinly populated areas, and for short lines of purely 
ganges local importance, a gauge narrower than the metre gauge has 
always been recognized as most suitable for developing the 
resources of the country Opmion as to the proper width for 
these Imes has varied a good deal, and 939 miles have been 
constructed on the 2 ft 6 mches gauge and 327 miles on the 
2 feet gauge. 

Necessity It is recognized that a break of gauge is a drawback always, 
fortmi- and that durmg penods of pressure such as anse m the export 
* season, at times of famine, and durmg extensive military move- 
ments, It is extremely mconvement , but the evil has reached 
such dimensions — at the end of June, 1905, there were open for 
trafhc 11,850 miles of metre-gauge railway, as compared with 
14,938 miles on the 5 ft, 6 mches gauge^that the remedy is 
not simple 

Expenence The same difficulty formerly existed m Amenca, where there 
inAmenca ^ prmcipal, to say notlung of mmor, gauges Conversion 
to a uniform gauge was there comparatively easy, because of 
the almost umvetsal use of the bogie type of vehide, the body 
of which can be transferred from the wheels of one gauge to 
those of another, and for many years transhipment of the contents 
of vehicles, both passenger and goods, was avoided by adoptmg 
this expedient But, as the country developed, the mdon- 
venience and delay resulting from break of gauge became 
intolerable The vehicles were already interchangeable, and 
all new engmes were built so that they could be run on a 
narrow or wide gauge. By 1886 arrangements were complete , 
and in that year some 13,000 miles of mam track and 1,500 
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miles of siding were converted to the standard gauge of 4 ft 
8i inches, the whole operation taking two days 

In India the problem is not so easy at the present time Difficulty 
There are few vehicles of the bogie type, and even if there of apply- 
were more, before the bodies of broad-gauge vehicles could be ie^dy m 
run on the metre gauge, extensive alterations mvolving large 
expenditure would be necessary in the fixed structures, which 
are all of the most substantial kmd The question has often 
been considered, but financial considerations have so far pre- 
vented any defimte action being taken towards securing 
uniformity of gauge 

In carrying out the earlier railways, more attention appears Character 
to have been paid to directness of alignment than to ensuring that jj 

the railway should adequately serve the trade centres on the 
route, and numerous large towns were left on one side, when 
by a shght diversion the railway might have been brought to 
the doors of the people This policy has had a most mjunous 
effect on the revenues of the railways The hues themselves 
were constructed after the best methods then known m 
England, with the result that they not only cost a great deal 
more than the cucumstances justified, but have mvolved much 
expenditure afterwards when traffic developed and alterations 
at stations became necessary The bmldmgs were all of the' 
most substantial kmd, and the permanent way consisted of 
heavy iron rails of the double-headed type, weighing ftom 68 to 
84 lb to the lineal yard, laid m cast-iron chairs secured to 
wooden sleepers. Steel rails have smce superseded iron, but 
the weight on the broad-gauge hnes remains very much the 
same On the metre-gauge hnes the rails do not weigh more 
than 50 lb to the hneal yard On many of the b^oad-gauge hnes 
metal sleepers have replaced wood, though the latter matenal is 
still in general use on the metre and narrow-gauge lines The 
wood used for sleepers is generally deo^r or fytngado^ but 
Australian hard-woods are coming mto use. On bndges and 
at pomts and crossmgs the sleepers are almost entirely of sal 
wood 

In constructmg the railways, steep grades and sharp curves 
were avoided , but when economy m construction became im- 
portant, the alignment which would cost least was adopted 
regardless of curves and grades In hilly country, such as that 
traversed m nsmg from Bombay to the Deccan plateau (Bor 
and Thai ghats), and in passmg from Smd to BaluchistSn over 
the Bolan Pass, careful consideration had to be given to both 
curves and gradients to make the Ime possible for locomotive 
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traction The route lay along the side of preapitous hills, and 
much skill was required m ahgnment and in carrying out the 
work subsequently Many tunnels had to be provided, and 
one on the North-Western Railway (the Khojak) is aj miles 
in length, being the longest m Asia India is a country of large 
nvers, and the railways cross many of these, several of the 
bndges bemg more than half a mile m length, and a few 
exceedmg a mile In Northern India some of the rivers have 
been a great anxiety to the railway engineers Much money 
has been spent m protective works , but the course of the 
nvers is constantly changing, and it is very difficult to tram a 
nver to take any definite channel. The bndges over the 
Hooghly near NaiMti, and over the Indus at Sukkur, are of the 
cantilever type, and the latter, at the time of its construction, 
had the longest rigid span in the world The bndges are 
mostly bmlt of iron or steel on masonry piers, though there are 
some pile bndges 

The coaching stock on Indian railways is chiefly of the four- 
wheeled type, but bogie carnages are now being extensively 
adopted There are three classes on all railways, first, second, 
and third, and on some a class intermediate between the last 
two The first and second-class carnages are well fimshed, and 
are provided with retinng accommodation m each compartment 
The third and mtermediate classes have usually lateral seats, and 
are sddom provided with such accommodation , but orders have 
recently been issued requmng its adoption m aU carnages which 
are used on any but short local services The development of 
the traffic has been so rapid and the scaiaty of funds so great 
that most of the railways have an msufflaent supply of stock, 
and m times of native fairs goods wagons have to be used 
extensively for the conveyance of third-class passengers 

The broad-gauge wagons followed the English practice, 
being of the four-wheeled type, with side buflers and of light 
carrying capaaty When the metre gauge was mtroduced, 
side buffers were not used in the metre-gauge vehicles, and the 
Amencan type of central coupling was adopted The bogie 
wagon on eight wheels was at the same time mtroduced. As 
knowledge of railway management improved, the economy of 
mcreasmg the carrying capaaty of wagons as compared with 
their tare or dead weight was realized, and much attention has 
been devoted to the question, with die result that, while the 
weight earned by the best type of four-wheeled goods wagon 
m 1880 was, on the broad gauge, 10 tons, and on the metre 
gauge 5 tons, by 1904 it had nsen to 15I tons on the former, 
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and to 10 tons on the latter To the development of the four- 
wheeled wagon, however, there is a limit , and in Amenca it has 
been entirely superseded by the eight-wheeled or bogie waggon, 
the most modern type of which has a capacity of 50 tons, with 
a tare of 17*3 tons. In India the fuU advantages of the bogie 
type have never been appreciated, and its few drawbacks have 
prevented its more extensive adoption. Owing to lack of funds, 
the supply of goods stock m India has not kept pace with the 
development of traffic, and during the busy season, when 
export IS at its height, it is impossible to meet all demands 
promptly, and complaints are made every year, especially by 
the coal trade Larger allotments of funds are now being 
made annually for rollmg stock, and the supply is being brought 
up to the demand as quickly as the stock can be constructed 

Like the wagons, theengmes havefoUowedtheEnghsh practice, Engines 
and are based on Enghsh design While there has been much 
improvement in their hauling capaaty, engmes of power smtable 
to the heavy goods traffic of the country cannot be mtroduced, 
because of die limitations placed on axle loads so as to keep them 
withm the carrying power of the bndges These restrictions affect 
the average loads m goods trams The best results on broad- 
gauge Imes are obtained on the Bombay, Baroda, and Central 
India Railway, where the load averages 266 tons (on the metre- 
gauge Ime !l^jputSna-M 3 lwS Railway, worked by the same 
company, it averages 135^ tons), compared with 518 tons on the 
4 ft 8) mches gauge Pennsylvania Railway m Amenca Much 
has been done m India to improve the average load by better 
management , but really economical loads can be obtained only 
by following the Amencaa practice of employing wagons of 
greater cairymg capaaty and more powerful engmes, and these 
cannot be mtroduced until the road has been strengthened 

When the idea of constructing railways m India was first Economic 
started, it was considered that there would be httle passenger 
traffic on account of the poverty of the people, and that the 
chief busmess would be denved from goods It was not Passenger 
reahzed how important a part pilgnmages to the numerous 
sacred shrines and rivers all over India play in the daily life of 
the population. Before railways were open pilgnmages occu- 
pied months and absorbed the savings of a hfetime A tnp to 
Puil or Hardwar, or any other of the popular Hmdu shnnes, is 
no longer a formidable undertakmg The cost is comparatively 
tnflmg, and the journey mvolves an absence from home of 
only a few days No religious festival is now held without 
brmgmg, often from very long distances, thousands of devotees 
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THE INDIAN EMPIRE 


Goods 

traffic 


386 


[chap 


to the several shrines Even Mecca has been brought withm 
easier reach of the faithful , and large numbers of Muham- 
madans, not only from India but also from Central Asia, now 
undertake the pilgnmage, which before was possible only for 
the wealthy Another factor overlooked was that cheap, easy, 
and quick communications would enable the surplus population 
m congested areas to move to the more sparsely populated 
parts of the country, where labour alone was needed to make 
the soil yield bountiful harvests Thousands now travel 
annually to the jute-fields and tea-gardens of Eastern Bengal 
and Assam, the nce-swamps of Burma, and other parts of 4 e 
country , and distance no longer hmders the movement of the 
people. The greater the extension of the railway system, the 
more marked has this movement been, and the passenger 
traffic contnbutes to the busmess of railways to a very much 
larger extent than was antiapated. The development has 
been in all classes , but the principal mcrease has been m 
third-class passengers, of whom nearly 200,000,000 were earned 
m 1904 at an average rate of 2 34 pies (or o-iqs of a penny) 
per mile, yielding a revenue of 990 lakhs The other classes 
brought the total number of passengers up to 227,000,000, and 
the total passenger earnings to 1x76 lakhs 
In a country which is almost entirely agricultural, and with dis- 
tances so great as in India, the prmcipal traffic of railways must 
necessarily be m goods Before railways were made, the cultivator 
denved little benefit from an abundant harvest. His markets 
were confined to a small area , and if the supply was greater 
than the demand, as it would be m a good season, pnees fell, 
and he was depnved of the profits from the larger yield and 
often found it more economical to leave part of his crop uncut 
Railways have altered these conditions The improvement in 
commumcations has equalized prices m the case of agricultural 
produce withm reasonable distance from a railway. When 
harvests are abundant, food-stuffs no longer rot for want of 
buyers, smee the farmer has access to all the markets of the 
world The development in goods traffic has consequently 
been even more marked than m the case of passenger traffic 
The total quantity of goods earned m 1904 was 52,000,000 
tons, and the mcome denved from it was 25 crores, the average 
rate charged per ton per mile being 5 39 pies (or 0*46 of 
a penny) The traffic consists chiefly of gram and seeds 
(12,361,000 tons), coal (9,397,000 tons), cotton (1,584,000 
tons), jute (1,500,000 tons), salt (1,647,000 tons), sugar 
(1,447,000 tons), and timber (1,250,000 tons). All this traffic 
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was in country produce A large part of the gram and seeds, 
cotton, and ]ute is exported, but the rest remams m the 
country, and the extent to which it circulates between diiFerent 
places may be judged by the fact that the distauce each ton of 
goods was earned, reckonmg the distance travelled over each 
railway as a separate journey, averaged 172J miles The 
greatest development m recent years has been m the coal 
traffic The pnnapal colhenes are situated m Bengal, and 
they are practically the only local source of supply for all 
Northern, Western, and Central India. For some time move- 
ment was prevented by high rates, and these regions found it 
cheaper to import from England , but the reductions made m 
recent years have caused the almost complete displacement of 
Enghsh coal by Indian Except in the neighbourhood of the 
colhenes, coal is still too expensive for domestic use by the 
natives, but further large reductions m the rates for coal are m 
contemplation 

The development of local products, with a correspondmg Import 
increase m the wealth of the people, has led to a greater 
demand for manufactured goods from foreign countnes, and 
a. marked mcrease m the import trade accompanies the exten- 
sion of the railway system 

For the workmg of railways a large staff is required, the Staff 
number employed m 1904 being 422,000 persons, of whom®“P^®^®^ 

407.000 were Indians and 15,000 Europeans or Eurasians, 

13.000 of the latter being enrolled as volunteers. This does 
not, however, represent the total number that depend on railways 
for their hvelihood, as it excludes all contractors and their 
labourers and all daily-paid employes On every railway, 
workshops are maintained which afford occupation to a large 
number of mechanics, and on the larger systems these work- 
shops axe very extensive No railway at present undertakes to 
build Its engmes and wagons complete from start to finish 
The parts come out from England, and are only put together 
m India. But the East Indian and RSjputSna-MSlwa Rail- 
ways have begun to make their operations mclude complete 
construction, and the other large railways are movmg m the 
same directiOD 

While the benefits conferred by railways are at all tunes Effect of 
greats their value is most realized during penods of famme 
Famme is never universal throughout India , for when one area 
is suffenng, another is likely to have an abundant harvest, and 
railways have made it possible for the defiaencies of the formfer 
to be supplied from the surplus of the latter The word 
c c 2 
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famine no longer means scaraty of food. It now means 
only scarcity of money to buy food* which is always less diffi- 
cult to meet Dunng the twelve months endmg Sqitember 30, 
1900, food-grams to the extent of nearly 2,500,000 tons were 
imported by the affected areas, which in ordinary years export 
about 250,000 tons But for the railways, it would not have 
been possible to effect such vast movements of gram The 
importance of good communications as a means of mitigating 
the suffering caused by famme is well illustrated by the history 
of the Onssa famme of 1865-6, when ships laden with gram 
were prevented by the winds of the south-west monsoon from 
leaving Calcutta, and it was impossible to supply food to the 
starving people. 

It is less easy to gauge the moral mffuence which railways 
have exercised on the habits and customs of the people It is 
often said that they are helpmg to break down caste , but it 
is doubted by many, whose opinions are entitled to respect, 
whether there has been any weakemng of caste prejuices 
among the orthodox There can, however, be httle doubt 
that mcreased travel, and the mixmg of all castes m carnages 
which railway travel necessitates, must produce greater toler- 
ance, if it does no more 

The 28,054 miles of railway open on June 30, 1905, are 
worked as thirty-three separate undertalmigs, of which the 
most important are described below. Further statistics will be 
found m the Appendix (pp. 411-17) 

The Assam-Bengal !l^way, which is constructed on the 
metre gauge, starts from Chittagong and runs through the 
Surma valley and across the North Cadiar hills mto Assam 
It IS worked under a hmited guarantee by a company whose 
contract is ternainable m 1921. The railway is not at present 
connected with the other systems of India, but a hne is under 
construction between Dhubn and Gauh^ti to link it up with 
the Eastern Bengal State BaJway It is 740 miles long, and 
has been very costly to construct on account of the section 
across the North Cachar hills. The country through which it 
passes IS very sparsely populated, and much of the labour 
required for its construction had to be imported The railway 
was only completed ui March, 1903, so that there has been 
little time to work up a busmess , and m 1904 the loss to the 
Government on account of mterest charges amounted to more 
than 4o| lakhs. Efforts are, however, bemg made to 
encourage traffic by improving the port of Chittagong and by 
arranging for direct shipments from ffiat port to Europe These 
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measures and the connexion of the Ime with the Eastern Bengal 
State Railway will improve its revenues, but there seems bttle 
prospect of its ever paying its way until the system is largely 
extended by the addition of feeder hnes The number of 
passengers earned in 1904 was 2,219,000, of whom 2,187,000 
were of the third class. The quantity of goods earned was 

361.000 tons, consisting pnnapally of ]ute, nee, and tea. 

The Bengal and North-Western Railway was constructed on Bengal and 
the metre gauge by a company, without any Government 
assistance other than free land, and was opened to traffic m Railway 
1885. The system as it exists at present was begun m 1874, 
as the Tirhut State Railway, by the constmction of a hne from 
Muzailarpur to the left bank of the Ganges opposite Mokameh 
Ghat, the nver station on the East Indian Railway In 1890 
this Ime was leased by Government to the Bengal and North- 
Western Railway Company Smee then extensive additions 
have been made to both sections of the railway , and at the 
end of June, 1905, the system consisted of 1,468 miles, occupy- 
ing the whole country north of the Ganges between the Gogra 
and the Kosi At several points on the Ganges traffic is 
exchanged with the East Indian Railway, usually by steamers , 
but at Semana and Baran Ghats there are femes, on which 
wagons are brought across the nver to the East Indian Rail- 
way at Mokameh and Bbdgalpur GhSXs For many years the 
system was entirely isolated, but m 1897 it was connected 
with the RajputSna metre^auge system at Cawnpore, and m 
1901 with the Eastern Bengal State Railway at Katihlu, It 
h^ smee been connected with the Oudh and Rohilkband 
Railway at Benares, Jaunpur, and Shahganj ; and a proposal is 
under consideration for its extension to Allahabid via Benares. 

The distncts traversed by the system are among the most 
fertile and populous m India, and maJke good the defiaencies 
in the labour supply of other parts The total number of 
passengers earned in 1904 amounted to 13,000,000, of whom 

12.500.000 were of the third class The quantity of goods 
earned was 1,750,000 tons, consisting chiefly of nee, gram, 
sugar (raw), seeds, opium, and mdigo The railway was con- 
structed cheaply It has always been very economically 
worked, and is one of the most successful undertakmgs m 
India. The contract is terminable in 1932, but the lease of 
the Tirhut State Railway may be determmed m 1919 

The Bengal-Nagpur Railway was commenced as a metre- Bengal- 
gauge Ime from Nagpur to Chhattlsgarh in the Central Pro- 
vmces In 1887 a company was formed under a guarantee 
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which took over the Ime^ converted it to the broad gauge, and 
eictended it to Howrah, Cuttack, and Katni In 1901 a part 
of the East Coast State Railway from Cuttack to Vizagapatam 
was transferred to it, and m the same year sanction was given 
for an extension to the Jhema coal-fields and for a connexion 
with the grand chord of the East Indian Railway at Hanhar- 
pur This portion of the system is on the broad gauge, and 
is 1,696 miles long, but there are also 343 miles on the 2 ft 
6 mches gauge, and 275 more miles on the latter gauge are now 
under construction The line is lard with smgle track through- 
out, except for 69 miles out of Howrah. It is separated from 
the town and port of Calcutta by the nver Hooghly, but the 
physical breach has been overcome, so far as goods traffic is 
concerned, by a ferry which takes the wagons across the nver 
without breaking bulk The Ime runs through the Central 
Provmces and Western and Southern Bengal, and has always 
been in competition with the East Indian and Great Indian 
Fenmsula systems It affords the shortest route between 
Calcutta and Bombay , but the greater part of the hne passes 
through sparsely populated country, and its passenger traffic 
would not be heavy but for the town of Purl, situated on the 
East Coast section, which draws thousands of pilgnms annually 
to the sacred shrme of JagannSth The total number of pas- 
sengers earned m 1904 was 7,750,000, of whom 7,250,000 
were of the third class The goods traffic amounted to 
3,250,000 tons Until 1905, although the railway had access 
to some of the coal-fields m Bengal, the shortest route from 
them to Calcutta lay over the East Indian Railway, and under 
the rates presenbed by Government the traffic passed by that 
route and yielded very little revenue to the Bengal-NSgpur 
Railway In 1905 an agreement was come to with the East 
Indian Railway equalizmg rates by both routes, and permittmg 
traffic onginatmg on the Bengal-NSgpur Railway to be earned 
by that route to Calcutta The effect on the revenues of the 
Bengal-NSgpur Railway has been very marked Until 1904 it 
had always been worked at a loss to the state, but m that 
year there was a small surplus. The eammgs m the first half 
of 1905 have been large, and with the adcfiUonal revenue 
that will now be obtained from the coal traffic, there seem 
prospects of the hne ceasing to be a burden on the general 
revenues of the country Besides coal, of which 1,250,000 tons 
were carried m 1904, the traffic consists chiefly of cotton, 
tannmg barks, gram and seeds, jute, metals, oil, salt, stone, 
and timber. Iron ore m considerable quantities has recently 
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been discovered at Gurmashmi m the neighbourhood of the 
railway, and proposals are now before Government for the 
construction of large iron-works and a railway to serve the 
mines 

The Bombay, Baioda, and Central India Railway is one of Bombay, 
the onginal guaranteed railways It was commenced in the 
first instance from Surat via Baroda to Ahmad^bSLd, but was India Kail- 
subsequently extended to Bombay. The onginal contract was 
terminable m 1880, but the penod was extended to 1905, on 
the condition that the Ime was contmued to Vuamgam to 
serve the Kharaghoda salt-works and to WadhwSn to serve the 
Native States of KathiawSi, conditLons which were duly ful- 
filled. Tbs portion of the system was constructed on the 
broad gauge and is 504 miles long, of which 251 miles are 
double Ime In 1885 the RSjput^-M^wa metre-gauge 
system of state railways was leased to the company. Several 
additions have since been made by the lease of branches and 
extensions constructed by the Government, by Native States, 
and by compames mdependent of the parent Ime , and at the 
end of June, 1905, the undertaking consisted of 868 miles on 
the broad gauge, 2,022 on the metre gauge, and 132 on 
narrower gauges a total of 3,022 miles, which makes it the 
second longest system m India under one management The 
Ime, beginmng at Bombay, runs north along the west coast to 
Viramgam, with branches on the broad gauge from Surat to 
Amdlner on the Great Indian Penmsula Railway (the Tapti 
Valley Railway), and from Anand to Ujjain. At Ahm^dlLbad, 
the Rajputana metre-gauge system begms, and runmng though 
the Native States of RSjputana, extends to Agra and Cawnpoie 
m the Umted Provmces, and to Delb and Bhatmda m the 
Punjab From Ajmer a branch runs though Central India to 
connect with the Great Indian Penmsula at KhandwS. There 
are numerous important places of pilgrimage on the system, 
and, though the railway passes through somewhat sparsely 
populated tracts, many large cities and towns are served by it. 

The passenger traffic, therefore, is considerable, amounting m 
1904 to 34,500,000 persons, of whom 26,250,000 were of the 
tbrd class With direct access to the port of Bombay from a 
large part of North-Western and Central India, the goods 
traffic IS heavy, amounting m 1904 to 3,250,000 tons Besides 
the salt-works at Khai^hoda already referred to, the SSmbhar 
Salt Lake is situated on the system, and the salt-works m the 
Jodhpur State are served by it. These three places are the 
only sources of supply between Bombay in the south, Calcutta 
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m the east, and the salt-mines in the north of the Punjab, and 
consequently provide all the salt consumed over a very large 
aiea, the quantity earned by the Bombay, Baroda, and Central 
India Railway m 1904 amounting to 400,000 tons Besides 
salt, the traffic consists chiefly of gram and seeds, cotton, 
metals, stone, sugar (raw), timber, and wood. An extension of 
the Anand-Uj jam branch to connect with Muttra via Bharatpur 
is now under construction on the broad gauge, and sanction 
has been given for the linking up of Bombay and Smd by a 
broad-gauge hne from Viramgam to Kotn on the North- 
Western State Railway , but these Imes will not come under 
the management of the existmg company The contract ter- 
mmated at the end of 1905, but the workmg of the entire 
system has been entrusted to the old company under new 
conditions Although the company’s section has always earned 
enough to cover its guarantee, it has m most years been 
worked at a loss to the state, because of the condition that the 
eammgs of the two half-years shall be treated separately The 
loss h^, however, always been more than made good by the 
profits of the Rajputflna-Malwa section 
Bunna Like the Assam-Bengal, the Burma Railway is an isolated 
Railway ^ ^ prospect of its bemg connected with the 

railway systems of India m the near future, on account of the 
very difficult and sparsely populated country which mtervenes 
It was begun as a state railway, but was transferred m 1896 to 
a company under a guarantee It is constructed on the metre 
gauge and is 1,340 miles long During the past five years it 
has always yielded a surplus to the Government, which m 1904 
amounted to 15 lakhs The number of passengers earned m 
1904 was 16,000,000, of whom 15,750,000 were of the third 
class The quantity of goods amounted to 2,000,000 tons, 
consisting chiefly of nee and timber 

Eastern The Eastern Bengal Railway was promoted under the 
sSe^l guarantee, and was constructed on the broad 

gauge The first portion of the Ime, runnmg from Calcutta 
to the Ganges at Kushtia and DSmukdia, was opened m 1862 
In the same year a Ime was opened from Calcutta to Port 
Canmng, which was purchased by the state m 1868 In 1874, 
sanction was given for the construction on the metre gauge 
of a Ime known as the Northern Bengal State Railway, which 
ran from the north bank of the Ganges to Siliguil at the 
foot of the Himalayas, through which the route lay to the 
samtanum of Daijeelmg. These two portions of the Ime 
continued to be separated by the nver Ganges, across which 
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traffic was earned m steamers, and were separately worked, 
the former by the company, and the latter by the state, 
until 1884, when the company’s contract termmated, and the 
systems on both sides of the nver were amalgamated into 
one undertakmg and worked as a state railway The system 
has been extended at different times, the latest addition being 
the Bengal Central Railway from Calcutta to Khulna, whose 
contract expired on June 30, 1905 At that date the entire 
system consisted of 495 miles on the broad gauge, of which 
1 12 miles are double, 688 miles on the metre gauge, and 
89 miles on narrower gauges a total of 1,272 miles A more 
direct route is now under construction between Calcutta and 
the Bengal and North-Western Railway, which will run via 
Ran^hat and Godagmi on the banks of the Ganges to 
Katihar, the junction with the Bengal and North-Western 
Railway. The Ganges is not to be bndged at present, and 
the portion of the line south of it will be on the broad gauge, 
and the rest on the metre gauge, the total length being 
202 miles As its name imphes, the Eastern Bengal Railway 
serves the whole of Eastern Bengal It extends on the north- 
east to Dhubn, from which place a Ime is under construction 
to connect with the Assam-Bengal Railway at Gauhati, on 
the north-west to KatihSr, where it connects with the Bengal 
and North-Western Railway , on the north to Siliguri, whence 
the Darjeeling Himalayan 2 feet gauge railway runs to Dar- 
jeeling, the summer capital of the Bengal Government , and 
on the south to Diamond Harbour and Port Cannmg It 
also works the Dacca section of 137 miles, which is an 
isolated Ime, separated from the main railway by a long 
steamer journey The whole of Eastern Bengal is cut up 
by nvers and canals, and much of the traffic earned by the 
railway is denved from, or is intended for, places which can 
be reached only by steamers Arrangements exist with the 
India General Steam and River Navigation and the Rivers 
Steam Navigation Companies for the carnage of a portion 
of this traffic m conjunction with the railway, but the com- 
petition with these companies, and with nver craft generally, 
^s great One of the great drawbacks with which the railway 
has to contend is the physical obstacle of the Ganges and 
other nvers, the expense of bndging which has been considered 
too great, thus mvolvmg the transhipment of all traffic- The 
nse and fall of the Ganges at different seasons of the year 
are so great, and the erosion of the banks so constant, that 
It has hitherto been considered that a wagon ferry would 
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be impracticable in connexion with the Eastern Bengal State 
Railway In 1904, however, a rough ferry was started as an 
experunental measure for certain kinds of traf&c If the 
monsoons do not prove a serious difficulty, this service will 
no doubt be extended to all goods stock, and m time also 
to coaching vehicles The line passes through a populous 
and fertile country Its passenger traffic m 1904 amounted 
to 14,500,000 persons, of whom more than 12,000,000 were 
of the third class , and its goods traffic amounted to 2,500,000 
tons The latter consists chiefly of jute, tea, nee, spices, and 
tobacco, which are grown more or less extensively m the area 
served by the railway , and of cotton goods, gram, oilseeds, 
and sugar, imported from other parts of the country While 
the Eastern Bengal Railway was worked by a company under 
a guarantee, and for some years later, it usually caused a loss 
to the state, but since 1887 it has always yielded surplus 
profits after paymg all interest charges, and the profit m 1904 
was nearly 14 lakhs 

The East Indian Railway was one of the three originally 
Railway sanctioned for construction as experimental hnes under the 
old form of guarantee The first section from Howrah to 
Pandua was opened for traffic m 1854, and at the tune of 
the Mutmy m 1857 the line was open as far as Raniganj 
It was constructed on the broad gauge , and at the end of 
June, 1905, the system, mcludmg leased hnes, was 2,225 miles 
m length, bemg the fourth longest railway m India under 
one management The railway was ongmally designed to 
follow the course of the Ganges, but in 1866 sanction was 
given for the construction of a chord Ime from Sitarampur to 
Luckeesarai To shorten still further the circuitous route 
followed, sanction was given m 1901 for the construction of 
a grand chord from Sitarampur to Mughal Sarai, which is 
expected to be opened m 1906 The Ime now runs from 
Howrah to KSlka, the section from Delhi to ELSlka bemg 
owned by the Delhi-Umballa-Klalka Railway Company, and 
from Allahabad to Jubbulpore From Kalka a railway on the 
2 ft 6 inches gauge runs to Sunla, the summer capital of the 
Government of India The East Indian has numerous short 
branches, many of which were necessitated by the fact that 
the towns they serve were avoided m the first construction 
of the Ime , but no large feeder branches of its own It holds, 
at present, however, the only duect access to the port of 
Calcutta from Northern India, and is consequently fed by 
all the large railway systems connected with it In other 
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respects also it has been exceptionally well placed The Ime 
passes through the nchest and most populous districts of 
India, and serves many large and important cities. All the 
pnncipal coal'-helds in India are situated on it, and for many 
years the only route to these lay over the East Indian 
Railway As might have been expected under such circum- 
stances, the Ime has never lacked traffic. In 1904 the total 
number of passengers earned was 25,000,000, of whom 
21,500,000 were of the third class. Lying between the 
summer and wmter capitals of the Government of India, it 
cames a large number of upper-class passengers, and is one of 
the few railways m India which makes a profit out of its first- 
class passenger traffic Its goods traffic is greater than that 
of any other railway In 1904, 12,250,000 tons of goods 
were earned, consisting chiefly of coal, cotton, gram and 
seeds, jute, metals, oils, opium, salt, spices, stone, sugar, and 
tobacco. Of these commodities the traffic m coal is the 
heaviest, the quantity m 1904 amounting to 6,000,000 tons, 
which represents nearly one-half of the total traffic and more 
than one-third of the total earnings The weight of coal 
earned by aU the railways in India amounted to 9,250,000 
tons, so that the East Indian earned two-thirds of the whole 
In the construction of the Ime the only physical difficulties 
to be overcome were a few large nvers , and out of the whole 
length of 2,225 tniles, no more than 345 miles have gradients 
steeper than i m 300, and only 63 miles have gradients 
steeper than i m 100 The cost of workmg such a Ime 
would m any case have been moderate But years ago the 
administration had the foresight to purchase a colhery, and 
with this circumstance added to easy gradients, the cost of 
workmg is as low as 33 89 per cent of the gross earnmgs, 
a lower result than has been obtamed on any other large 
railway in the world. Up to 1879 Indian Railway 

continued to work under its ongmal contract. In 1880 the 
Government purchased it, paymg the shareholders by annuities, 
but leased it again to the company to work under a contract, 
which IS terminable m 19x9 The terms of this contract are 
that, after payment of workmg expenses and all mterest charges, 
mdudmg annuity, any surplus up to 25 lakhs is divisible m 
the proportion of four-fifths to Government and one-fifth to 
the company, and any excess over 25 lakhs m the propor- 
tion of fourteen-fifteenths to Government and one-fifteenth to 
the company. The surplus earnmgs have always exceeded 
the 25 lakhs The East Indian Railway was the only one of 
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the old guaranteed lines which completely emerged from the 
unprofitable stage, and smce its acquisition (and for years 
previously) has yielded large profits to Government, those for 

1904 amounting to more than 188 laldis 

Gieat The Great Indian Pemnsula Railway was the eaibest Ime 
undertaken in India It was promoted by a company under 
and Indum ^ guarantee of 5 per cent , and the first section from Bombay 
Midland to Thana (21 miles) was opened to traffic m 1853 Sanction 
^fiwaya. subsequently given for the extension of this line via Poona 
to Raichtir, where it connects with the Madras Railway, 
through Khandesh to Jubbulpore, where it meets the East 
Indian Railway; and to Nagpur, where it joms the Bengal- 
Nagpur Railway Soon after leavmg Bombay the Western 
Ghats are encountered, and as it was found impracticable 
to serve both hnes by a smgle railway to the top of the 
plateau, the Ime to Poona necessitated die ascent of the Bor- 
ghat, and that to Jubbulpore and Nagpur the ascent of the 
Thalghat These sections are 15! and 9^ miles long respec- 
tively, and the total nse is 1,831 and 972 feet There are 
twenty-five and thirteen tunnels, and 14 and 5 miles of gradients 
of I m 50 and less, the steepest bemg i in 37 for a distance 
of and 4^ miles respectively The work was commenced 
in 1856 and 1857, and was finished m 1863 and 1865 The 
survey of these ghat hnes occupied many workmg seasons 
before the ahgnment was settled, and die difficulties en- 
countered in their construction were very great The through 
Imes to Raichur, Jubbulpore, and Nagpur were opened m 
1871, 1870, and 1867. In 1885 the Indian Midland system^ 
was undertaken by a company under a hmited guarantee , 
it extends from ItSrsi on the Great Indian Peninsula to Agra 
and Cawnpore, with branches to Mamkpur, Katni, Ujjam, 
and Baran The Agra-Delhi chord railway was opened m 

1905 and made over to the Great Indian Penmsula Railway, 
giving it direct access to the grananes of the Punjab and 
Northern India* In 1900 the Great Indian Peninsula con- 
tract was termmated , and under arrangement with the Indian 
Midland Railway Company that Ime was amalgamated with 
the Great Indian Peninsula Railway, and leased to a company 
to work, the terms being that if there is any surplus after 
payment of certain habihties and working expenses, nmeteen- 
twentieths shall be paid to Government, and one-twentieth 
to the company. The Great Indian Pemnsula system as 
now constituted consists of 2,988 miles, 462 of which are 

^ Forhons of this system Had been opened previously as diort broncHes. 
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double line, all but 183 miles being on the broad gauge It 
IS the third longest railway m India under one administration 
It passes through sparsely populated tracts of country, but 
It serves several large cities, and forms the route by which 
mails, troops, and passengers from all parts of India (the 
portion served by the Bombay, Baroda, and Central India 
system alone excepted) travel to and from Bombay en route 
to Europe Its first-dass traffic is thus the highest of any 
railway in India, The number of passengers earned m 1904 
amounted to 22,500,000, of whom 17,000,000 were of the third 
class It does not carry intermediate class passengers, so 
that the difference between the third class and the total repre- 
sents first and second-class passengers only The goods traffic 
on the system amounted to 5,000,000 tons The railway runs 
through the great cotton belt of India m Berir, Kh 9 ndesh, 
and the Deccan, and, while grain and seeds are the chief 
traffic, It cames more cotton than any other railway, the 
quantity m 1904 amountmg to 370,000 tons out of 1,500,000 
tons for the whole of India. Its other traffic consists of dye- 
stuffs, metals, oils, provisions, salt, spices, stone, sugar, and 
timber. The Great Indian Peninsula Railway was very costly 
to construct, and, although so favourably placed, it has m 
most years been worked at a loss to the state The loss, 
however, grows less every year, and in 1904 amounted to only 
4^ lakhs 

The Madras Railway was the third of the three railways Madras 
commenced as eaqDenmental lines, under the ongmal form of 
guarantee of 5 per cent It was projected to run m a north- 
westerly direction to connect with the Great Indian Peninsula 
Railway, and m a south-westerly direction to the west coast 
near Caheut It has smee been extended to Azhikal on the 
west coast above Cannanore, and to Bangalore by a branch 
from Jal^et In 1894 a branch to the Kol^ gold-fields con- 
structed by the Mysore State, in 1901 the portion of the East 
Coast State Railway between Yizagapatam and Madras, and m 
1903 the Nilgin metre^uge railway from Mettupflaiyam to 
Coonoor (now under extension to Ootacamund) were added to 
the system At the end of June, 1905, the system was 1,493 
miles long, of which 48 miles were double line. The contract 
of the company was terminable m i88a, but m 1871 the date 
for purchase was extended to 1907 The Ime has always been 
handicapped by the mfenonty of the Madras harbour, where 
the difficiilties of working increase steamer freights and dnve 
traffic to the Bombay route. The country traversed is popu- 
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lous and fertilej but part of it is very subject to drought In 
1904 the number of passengers earned was 14,500,000, of 
whom 13,300,000 were of the third class The goods traffic 
in the same year amounted to 3,000,000 tons, consistmg 
chiefly of coal, cotton, dyes, gram and seeds, fruits and vege- 
tables, metals, oils, provisions, salt, spices, sugar, stone, to- 
bacco, timber, and hides and skms At no penod durmg its 
existence has the Madras Railway earned its mterest charges 
durmg the full year, and in only three half-years has it earned 
any surplus profits Smee the transfer of the East Coast State 
Railway, its mcome has improved, but it still involves the state 
m a considerable loss, the deficit for 1904 bemg 23^ lakhs 
North- The North-Western State Railway began its existence as the 
Smd, Punjab, and Delhi Railway, which was promoted by a 
Railway company under the onginal form of guarantee, and extended 
from Delhi to Multan via Lahore, and from Karachi to Kotn 
The interval between Kotn and Multan was unprovided with 
a railway, and traffic was exchanged between these places by 
a ferry service on the Indus In 1871 and 1872 sanction was 
given for the connexion of these two pomts by the Indus Val- 
ley State Railway. At the same time the Punjab Northern 
State Railway from Lahore northwards towards Peshawar was 
begun. In 1886 the Smd, Punjab, and Delhi Railway was 
acquired by the state and amalgamated with these two rail- 
ways, under the name of the North-Western State Railway 
It has since been extended m all directions , and at the end of 
June, 1905, the admmistration worked 4,028 miles of railway, 
of which 170 miles were double Ime, and 1,042 miles had been 
bmlt for strategic purposes along the north-west firontier It is 
now the longest railway m India under one admimstration It 
mdudes the Southern Punjab Railway, constructed and owned 
by a company, and the railways owned by Patiala and other 
Native States m the Punjab It runs through the wheat grana- 
nes of India, and through some large and populous cities and 
cantonments, but it has been severely handicapped by long 
stretches of strategic and semi-strategic lines The canal and 
colonization schemes of the Punjab Government have, how- 
ever, given a great impetus to the traffic. In 1903 it covered 
Its mterest charges for the first time, and in 1904 yielded a 
profit to the state, after paymg all expenses and mterest 
charges, of nearly 7^ lakhs The number of passengers earned 
m 1904 amounted to 25,500,000, of whom 24,000,000 were of 
the third class The quantity of goods amounted to 6,500,000 
tons, the pimcipal traffic bemg in gram (chiefly wheat) and 
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seeds, of which 2,250,000 tons were earned, a larger quantity 
than by any other railway m India The chief rock-salt mines 
in India are situated on the line, and the greater part of the 
Punjab IS supplied with salt from this source The other 
traffic consists of coal, cotton, fruits and vegetables, metals, 
oils, provisions, stone, sugar, timber, and wool The port for 
the railway is Karachi, and the development of traffic has been 
more rapid than either the port or the railway has been able to 
keep pace with Both are in process of improvement, and large 
orders have been placed for roUmg stock Several new canal 
and colonization schemes are under construction or contem- 
plation, and there is every prospect of the North-Western State 
Railway provmg one of the most successful systems in India 
The Oudh and Rohilkhand State Railway was another of Oudh and 
the hnes constructed under the onginal form of guarantee It 
began on the north bank of ±e Ganges and ran through Oudh state 
and Rohilkhand, at no great distance from the East Indian Itailway 
Railway, as far as SahSranpur, where it connects with the North- 
Western State Railway For many years it had no contmuous 
connexion at its eastern extremity, and it was not till 1887 that 
the bndge over the Ganges was completed and the Ime was 
linked with the East Indian Railway A chord Ime has since 
been constructed from Benares to Lucknow, and a branch 
from Fyzabad to Allahabad, the bndge over the Ganges com- 
pleting this latter connexion havmg been iinzshed m 1905. 

To effect a coimexion between the metre-gauge systems to 
the north and those to the south of the Ganges, a third rail 
was laid between Burhwal and Cawnpore With the exception 
of this link of 80 miles, the entire system is on the broad gauge 
and IS 1,277 miles long The company's contract expired in 
1889, when the railway was purchased by the state and has 
smee been worked as a state railway. It runs through some 
of the most populous and fertile tracts of India, and really 
holds the shortest route between Bengal and the Punjab ^ but 
in consequence of not having direct access to Calcutta, its 
traffic has to a large extent been local Like all the original 
railways, it has few feeder hnes of its own and is thus depen- 
dent on other railways The metre-gauge systems are now 
threatenmg to divert part of the traffic which it has hitherto 
carried It serves the two bill stations of Mussoone and Nairn 
TSi, and the two very sacred towns of HardwSr and Benares 
Its passenger traffic in 1904 amounted to 9,750,000 persons, of 
whom 8, 750,000 were of the third class The goods traffic in the 
same year was 2,500,000 tons, consisting chiefly of coal, cotton, 
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grain and seeds, metals, opium, salt, sugar, and timber Up 
to 1898 the line never earned its mterest charges and was 
always worked at a loss to the state Since then it has yielded 
a small profit 

The South Indian Railway is the last of the ongmal guaran- 
teed lines. It was begun by the Great Southern of India Rail- 
way Company as a broad-gauge line, but was converted in the 
seventies to the metre gauge, as it was thought that the same 
capital would allow of more mileage being constructed on the 
latter gauge The line has been extended since it was first 
projected, and now serves the whole of Southern India south 
of the south-west Ime of the Madras Railway It is 1,353 
miles long, and is connected with the Southern Mahiatta metre- 
gauge line at Dharmavaram. Between Tuticonn and Ceylon 
a ferry service has been arranged by which traffic of all kinds 
IS booked m connexion with the railway. The Ime passes 
through populous districts, with many places of pilgnmage on 
or near it, notable among which is Rameswaram The pas- 
senger traffic IS consequently heavy, amounting in 1904 to 
19,000,000 persons, of whom 18,500,000 were third class Un- 
like every other railway m India, the goods traffic yields less 
revenue than the passenger, the earnings being 58^ and 73^ 
lakhs respectively The quantity of goods earned amounted 
to 3,500,000 tons, consisting chiefly of cotton, fruits and vege- 
tables, gram (chiefly nee) and seeds, metals, oils, provisions, 
salt, spices, sugar, and timber In 1891 the company’s con- 
tract expired and the Ime was purchased by the state, but 
leased to the company to work. Up to 1899 once 

covered its mterest charges and was worked at a loss to the 
state Since that year, however, it has yielded profits regu- 
larly to the Government, amountmg m 1904 to 18 j lakhs. 

The Southern Mahratta Railway was begun as a branch from 
Hotgi to Gadag for protective purposes agamst famme. In 
1883, m consequence of a treaty entered mto with the Portu- 
guese Government for its connexion with the Portuguese Rail- 
way from Marmagao to the frontier, it was extended to Castle 
Rock, and also to Poona and Bellary It has since been 
connected with BezwSda, where it joins the Madras and 
NizSm’s Railways, and with the system of railways constructed 
m the Mysore State. It was promoted by a company under 
a guarantee, and is constructed on the metre gauge The 
system comprises 1,687 mcludmg the Mysore 

Native State Railways and the Portuguese Railway, which was 
leased to it in 1902 It serves the southern part of the 
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Bombay Presidency, the northern part of the Madras Presi- 
dency, and the State of Mysore The country traversed 
IS sparsely populated in many parts and is very subject to 
drought The number of passengers earned in 1904 was 
7,250,000, of whom 7,000,000 were of the third class The 
quantity of goods earned amounted to 1,250,000 tons, consist- 
ing chiefly of cotton, dyes, gram and seeds, metals, oils, 
provisions, salt, spices, stone, sugar, and timber. Prior to the 
transfer of the West of India Portuguese Railway to its manage- 
ment, all traffic to and irom Europe had to pass through 
Bombay, either by way of Majmagao and a local steamer 
service, or via the Great Indian Fenmsula Railway A 
through service with Europe via Marmaga'o has now been 
arranged for, which, m reheving the traffic from the necessity 
of passmg through Bombay, will also ultimately free it to 
a large eirtent from the pressure of competition, though the 
immediate effect of the change has been the cancelment by the 
Great Indian Peninsula Railway of the agreements, the object 
of which was to prevent uniestncted competition. The hne 
runs through very hilly country and its workmg expenses have 
consequently been high It has never earned its interest 
charges and has always been worked at a loss to the state, the 
loss being mtensifled by the condition in the contract that 
a quarter of the net eammgs must be paid to the company 
before interest charges are deducted The loss m 1904 was 
more than 21^ lakhs The contract is terminable m 1907 

Th6 principal Native State Railways are* the Nizam’s, Nauve 
constructed by a company under a guarantee from the Hydera- 
bad State , the KathiawSr system of railways, constructed by 
subscnptions among the several Chiefs m Kathiawar, the 
Jodhpur-Blkaner Railway, constructed by the Jodhpur and 
Bikaner Chiefs , the system of railways m the Punjab, con- 
structed by the Patiala, Jind, Maler Kotla, and Kashmir Chiefs , 
and the railways m Mysore, which were constructed by the 
Mysore State All except the last have proved profitable 
mvestments for the several States, and though the Mysore 
railways do not cover their mterest charges, they have helped 
to develop the State to an extent which would not have been 
possible without them 

Roads 

The prmapal roads m India are of good quahty, being General 
carefully aligned, provided with broad metalled surfrices, 
wide cesses and berms, suffiaent side and through drains, 

VOL III D d 
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substantlid bridging or suitable femes, and shaded by well- 
grown trees Subsidiary to these are roads of every degree, 
from the bridged, metalled, but nanower second-class roads 
down to the tortuous steep hill paths, or the unbndged 
and unmetalled embankments, to be found in backward 
distncts 

The total mileage of roads now easting is considerable, 
though the country is still very inadequately provided with 
communications that are efficient in the rainy season The 
need for substantial roadways was not, however, severely 
felt m the past, and as their provision was only senously 
undertaken about 1840, it is permissible to contemplate the 
present state of affairs with some satisfaction But the rapid 
development of trade in recent times, due to the extension 
of the railway system mto tracts ill provided with other means 
of communication, has lately accentuated the need for more 
adequate facilities for movmg produce and goods to and from 
the railways, a need which is hkely to be enhanced in the 
near future by the mtroduction of motor traction on existing 
roads. 

Roads m Before the advent of British rule, roadways in the modem 
sense were practically unknown , and even after its establish- 
to the end ment there were few to be found, except withm urban limits, 
eig^enth deaded to make a strenuous effort to 

c^tnry connect Calcutta with Delhi by means of a good metalled road 
suitable for wheeled vehicles, with bridges over small streams 
and femes over the larger nvers The level plains of India, 
scoured by streams which, for eight months or more m each 
year, are passable without difficulty by the conveyances gener- 
ally used in the country, offer so small an obstacle to mter- 
course between different localities that, up to the end of the 
eighteenth century, there was no demand for prepared tracks 
even for military purposes, transport bemg chiefly effected by 
pack animals travellmg along the village pathways, while 
travellers could nde or be conveyed in palanqmns ‘From a 
military pomt of view,* as observed by Sir G Chesney m 
chapter xvii of his Indian Polity^ * this state of things had even 
its advantages The want of roads taught Indian armies how 
to do without them The whole system of mihtary transport 
and supply bemg necessanly adapted to a roadless country, the 
ordinary requirements under this head durmg peace differed m 
no material degree from the requirements of a time of war. All 
the subsidiary mihtary estabhshments were framed on a scale 
and plan to admit of the troops moving readily across country 
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m any direction, and when regiments were transferred from 
one station to another m ordinary course of relief, they took 
the field just as completely as if they were about to enter 
on a campaign. Thus to pass from a state of peace to 
that of war mvolved no change of system, the ordinary 
busmess of peace time constituted, in fact, a regular training 
for campaigning , on the breaking out of war nothing had to 
be improvised, and the troops took the field without difficulty 
or confusion Succeedmg, as did English rule, to the state 
of constant warfare which had obtained throughout the 
country, this preparedness for action was a necessary condi- 
tion It explains the extraordinary promptitude with which 
the wars of the Indian army have been so frequently 
entered on’ 

On the other hand, the necessity of mamtainmg a nght 
of way and providing security to hfe and property on fre- 
quented routes was never lost sight of; and the Mughal 
emperors, in particular, concerned themselves to mark out and 
guard the routes most used by the caravans which earned 
traders and goods from one end of India to another 

Among these were the important tracks from Muzapur to 
the south (known as the Great Deccan Road), from Agra to 
Ajmer, and from Allahabad to Jubbulpore, which were kept 
open by the British until after the Mutmy There were also 
two or three established trade routes from Delhi one passmg 
through Muttra to Agra, and thence, via Etawah, to Allahabad, 
another running via Garhmuktesar, Moradabad, Bareilly, Sandl, 
and Rae Bareli to Benares and On to Patna, and a third 
following the ahgnment of the present Grand Trunk Road 
from Delhi to Aligarh The old kos mtndrs or bnck pillars 
which marked these^ and vanous routes m the Punjab, still 
exist m many places. The roads were generally guarded at 
mtervals by posts (fhauJsis ) , between the chcaikls the tracks 
were marked out by stones, pillars, or avenues of trees The 
zamSidars through whose lands the roads ran provided watch- 
men {chauktddrs) and were allowed to levy a small toll on the 
passmg traffic The amatguzdrs^ or magistrates, were respon- 
sible for all goods stolen withm their jurisdiction The 
secunty thus given was probably fairly effiaent, for when, 
towards the close of the eighteenth century, Jonathan Duncan, 
then Resident at Benares, abohshed the chauki fees On the 
roads leading to Benares, the merchants at first objected on 
the ground that they would prefer to go on paymg rather than 
run the nsk of being robbed. 

D d 2 
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Koads m In the early penod of British rule matters did not advance 
the firet the improvement of roads was undertaJcen chiefly 

mneteenth With a view to facihtate postal communication ^ and until the 
centniy various sections which afterwards formed the Grand Trunk 
Road from Calcutta to Delhi were commenced, the idea of 
providmg for wheel traction was hardly entertamed In the 
Bengal Presidency the duty of openmg and mamtainmg local 
roads was imposed on the zamindars , and, under Regulations 
VII of 1822 and IX of 1833, a cess of i per cent on all 
temporanly settled estates was levied, m order to form a 'road 
fund’ to defray the necessary expenses Any surplus accrmng 
from this fund, after the supply of local needs, was apphed to 
the improvement of mam roads 
How backward was the state of aflairs, and how ladang m 
proper organization, may be gathered from the following ex- 
tracts from Shore’s Notts on Indian Affairs^ vol 1 Under 
date May, 1833, he wntes ^ As to the roads, exceptmg those 
withm the limits of the civil stations, 16 miles between Calcutta 
and Barrackpore is all that we have to boast of In addition 
to this the foundations of a road between Benares and Allah- 
abSd, and of one between Jubbulpore and Mirzapur, have been 
commenced, and an attempt is now makmg for another between 
Allahabad and Delhi, but unless the construction of these 
roads be on a better plan, and the provision for keepmg them 
m repair on a better footmg, than has been the case with 
the attempts hitherto made by the Enghsh m road-makmg. 
Government might just as well spare their money ’ He pro- 
ceeds to say that the road between Calcutta and Benares was 
no better than the ordinary unmade track except just after the 
annual repairs, which were soon washed away by the rams, 
and adds ‘A few years smce Government were pleased to 
appropriate the town duties to the improvement of the roads, 
and immense benefits resulted from the exertions of local com- 
mittees m consequence, but scarcely were they earned mto 
effect when orders were issued to suspend all future works, and 
the duties were agam earned to the account of Government,' 
while no provision was made for keepmg m repair what had 
already been done, for which purpose a very small expense 
would have been sufficient ’ 

Control by The mam roads were at that time under Mihtary Boards, 
one for each Presidency, without suffiaent powers either 
financial or admmistrative Later, an attempt was made to 
give a general control over local road operations in Bengal and 
Northern India to the Mihtary Board m Calcutta, but without 
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the necessary increase of authority This Board, in October, 
1839, received orders to join up the various roads between 
Calcutta and Delhi, and to bring them mto good order 

The reports made by the Bengal Board to the Governor- 
General from 1841 to 1849 show clearly the chaotic conditions 
under which the provision and mamtenance of the pnncipal 
roads were then earned out The actual work was effected 
by the Provincial authonties through their own officers , and 
funds were supphed, sometimes directly by the Supreme 
Government, sometimes by the Local Government, and on 
occasion partly by Government and partly by the zam&idars 
and traders directly mterested, sometimes even by donations 
from the great nobles and RajSs whose temtones were tra- 
versed by the roads m question. In 1841 the Board reported 
that, owmg to the orders of 1839 to push on work with the 
utmost rapidity, the cost of metallmg the AllahabSd-Delhi road 
had nsen from Rs 1,740 to Rs 2,702 per mile Referrmgtothe 
same orders, the Board further reported that the work between 
Allahabad and Delhi had, m consequence, 'been earned out 
with undue haste to the prejudice of the work itself Metallmg 
can be best done m the rainy season, but a great portion of 
this work has been earned on m the dry season, and owing to 
a want of water the executive officers themselves complam 
of the badness of their own work’ Of the portion of the 
Grand Trunk Road between Burdwan and Benares, it was 
stated that when the work then m hand was fimshed ‘the 
distance metalled will be 203! miles, leaving 137^ miles 
which, It is beheved, will not require this operation/ a remark 
which shows that, even at that dat^ the standard aimed at 
was not very high 

In the Board’s report for 1849 stated that nearly 
49 lakhs had been expended on the formation of the Grand 
Trunk Road smee its commencement up to April 30, 1848, 
and the probable expense of completing it was estimated at 
a little over 33 lakhs This sum apparently mcluded the cost 
of the prolongation from Delhi to Meerut and Kamal, neces- 
sitated by mihtary operations m the Punjab Refemng, in the 
same report, to the road from Jubbulpore to Kamptee, about 
150 miles m length, the Board states that ' this portion of the 
Great Deccan Road is neither raised nor metalled, and has 
a surface width generally of 20 feet, extendmg m some places 
to 30 feet, except at the hill and nullah ghats^ where the road 
IS only 18 feet ’ Constant references are also made to the 
necessity of postporang the erection of stagmg bungalows 
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and other necessaries ‘ with reference to the present financial 
diflSculties ’ The powers of supervision exercised by the Mih- 
tary Board m Calcutta were as extensive as its financial and 
executive authority was linuted It reports almost m the same 
breath about petty culverts near the Aeng Pass m the Arakan 
Hills, the supply of dmgas (canoes) for femes m the Khasi 
Hills, the repairs to chaukts m the Eaipur jungles, the design 
of causeways m Malwa, and the gradmg of hill paths leadmg to 
Daijeelmg or from Mussoone to Simla. Happily, about this 
time a properly constituted department for carrymg out avil 
pubhc works was formed m the newly annexed Punjab by 
Captam Napier (afterwards Lord Napier of Magdala), and 
this was so successful that m 1854-5 the Mihtary Boards 
were abohshed, and Pubhc Works Departments were organized 
in all the Provmces, under the general control of the Supreme 
Government exerased through its newly constituted Pubhc 
Works Secretariat' After this reform progress m road-making 
became much more methodical, and the up-keep more satis- 
fectoiy, than had previously been the case It should, however, 
be mentioned that, even m the last years of the Bengal Board's 
rigime^ considerable progress had been made m the construc- 
tion of metalled roads between the large cities of the North- 
Western Provmces, which was mainly due to the Lieutenant- 
Governor, Mr. Thomason (1843-53) 

Aboi^t thfe same tune the construction of railways began 
to have a considerable mfiuence on the function and character 
of new roads With the extension of the railway system, it has 
become more and more necessary to build roads m a direction 
which wdl enable them to feed rather than compete with the 
newer means of communication, and greater demand for 
metalled roads has also been aroused. In 1823 Mr, Malony, 
when advocatmg an improvement m that portion of the Great 
Peccan Road which lies between NSgpur and Jubbulpore, 
represented that *the actual amount of local produce was m 
excess of the consumpton,' and that ‘ for the prospenty of the 
country cheap and easy communication for the exportation of 
the excess of produce was mdispensable * This remark states 
shortly, the chief object with wbch roads were generally con- 
structed m the first half of the nineteenth century , and as the 
harvest season comaded with the drymg up of the nvers, 
there was not much need for. bridges except on the great 
trunk roads, while even on these permanent bndges have 
not to this day been provided over many of the larger nvers, 
^ See VoL IV, chap, x, Pubhc Works Oiganization 
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femes or floating bndges doing duty in their place The 
majonty of early roads were, therefore, merely embank- 
ments across low-lying places, with easily graded approaches 
to nver banks, and cleared and levelled surfaces elsewhere 
With the introduction of railways the circumstances altered, 
and there arose a demand for bndged and metalled communi- 
cations which would give access to the railway Ime at all times 
of the year In some cases, no doubt, old routes have to a 
certam extent been superseded by railways as a means of 
through commumcation, but on the whole the mfluence of rail- 
ways has been m the direction of stimulating progress m road 
construction and developing the traffic to be earned 
Another great factor m stimulating the construction and Influence 
up-keep of roads has been the extension of local self-govern- 
ment As will be seen from chapter ix of Volume IV, the govem- 
number of mumcipahties which are responsible for the up-keep ®®°t 
of roads within their limits was largely mcreased between i860 
and 1870, and their powers were considerably enhanced in 
pursuance of the policy of local control over local afl&irs 
mitiated by Lord Mayo m 1870-1 and developed by Lord 
Ripon m 1881-4 As a result, too, of these latter measures, 
most Provmces of Bntish India are now provided with Distnct 
and Sub-Distnct boards, whose pnmary duty it is to apply the 
funds at their disposal from the land-cess and other sources of 
local income to the mamtenance and improvement of local 
communications Accordingly, just as the substitution of 
Provmcial Pubhc Works Departments for the old Mihtary 
Boards, and the financial decentralization effected by Lord 
Mayo and Lord Lytton^, enabled the Government of India to 
transfer most of the responsibility for road work to the Local 
Governments, so the extension of local self-government earned 
the process of decentralization a step farther, and enabled the 
Provincial Governments to delegate a large portion of their 
functions in this respect to Distnct boards In each case the 
extension of local control was accompanied by considerable 
improvement m local commumcations In Madras decentraliaa- 
tion has been earned so far that nearly all the roads are m the 
hands of local bodies, but in most Provmces the Local Govern- 
ment still maintams the mam Imes of communication In 
Madias and Bengal, the Distnct boards employ an independent 
staff to deal with the roads and other local public works 
within thexr charge , elsewhere the road work sanctioned by 
the local boards is generally carried out by the Pubhc Works 
^ See Vol IV, chap vi, Finance 
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Department The labour of the workers whom the Government 
has to support in times of famme is also largely devoted to 
roadmakmg 

With the constitution of a suitable organization to look after 
the busmess of road-building and maintenance, a methodical 
classification of existing and future roads became necessary, 
and all roads are now classed as follows — 

Gass I Metalled 

{a) With bndges or femes, and drained throughout 
(^) Partially bridged and drained. 

„ II, Unmetalled, 

(fl) With bndges or femes, and dramed throughout 
(S) Partially bndged and dramed 

III Banked and surfaced, but not dramed. 

„ IV Banked, but not surfeced. partially bndged and 
drained 

„ V Cleared, and partially bndged and drained 

„ VI Cleared only. 

Most of the Class I (a) roads, and some of the others, have 
avenues of trees planted along them, and although it is no 
longer necessary to build chauUdari huts on the mam routes, 
it is usual to provide rest-houses and mrats for travellers 
along all roads on which the amount of traffic justifies the 
expenditure. 

Most Indian roads are metalled with broken bnck (khoa) or 
with hankar (nodular limestone), m the absence of stone and 
gravel, which are not procurable over vast areas The expense 
of mamtenance is somewhat high, and is greatly mcreased by 
the mfenor character pf the wheels of native conveyances 

The cost of buildmg roads depends largely on the nature of 
the country through which they pass, and varies so greatly m 
different parts of India that to quote average figures would be 
misleadmg. Thus the roads are rendered expensive m Bengal 
by the necessary embankments, the large amount of drainage 
to be crossed, and the mfenor nature of the metallmg^, and 
m Bombay and parts of Madras by the hilly character of the 

^ ‘ PerBons whose experience is confined to Europe may find it difficult to 
realize the idea of a perfectly fiat country extending fox several hundred 
miles m every direction, and where there is not so much as a pebble to be 
found throughoxit its whole extent Sudi is Bengal Stone, if used, must 
be brought fiom enormous distances, and the only possible substitute for it 
as a road surface is the expensive and imperfect one of broken bricks ’—Sir 
G Chesney’s Indian Pohty (third edition), pp, 282-3 



VIl] 


RAILWAYS AND ROADS 


409 


country The cost of maintenance vanes from similar causes, 
and also, m the case of roads maintained by local bodies, mth 
the amounts these can afford to allot 

In former times the roads were, in certain cases, built and 
maintamed by forced labour, but this is no longer the case 
It used also to be customary to levy tolls at all femes and 
large bndges, and at many other mtermediate spots The 
number of places at which tolls for the use of roads are now 
levied IS (except m Madras) comparatively small, and these 
are chiefly at femes, where the toll is in the nature of payment 
for service rendered, and on hill roads whose up-keep is ex- 
ceptionally expensive 

Roads and railways together have revolutionized the methods Convey- 
of transport^ causing pack ammals to be almost entirely dis- 
placed by wheeled vehicles throughout the greater part of the 
country In olden times hackenes hardly existed outside the 
large towns , and though we know, from Tavernier, that heavy 
wagons drawn by five or six pairs of oxen were used m the 
plateaux and elevated tracts of Central and Southern India, 
these had to be steadied with cords at the nver banks and 
other bad places, where too they often had to be unloaded 
Light sprmgless carts drawn by a pair of oxen could carry 
travellers 30 or 35 miles a day under favourable circumstances 
The commerce of the country was, however, as already stated, 
chiefly dependent on pack ammals for transport, and enormous 
caravans of these used to traverse the Peninsula, carrymg 
merchandise from one pomt to another At the present tune 
It IS only where railways have not yet penetrated that pack 
transport has preserved any important share of long-distance 
traffic, though m sandy or hiBy tracts a considerable amount 
of local traffic is still dependent on this means of conveyance 

In several instances well-built roads have been wholly or Railed 
partly utilized for the purposes of light railways and tramways, 
and an maease m railed roads of this descnption has been 
strongly advocated It will always, however, be necessary to 
provide communications which can be utilized by the con- 
veyances ’and vehicles m general use by the people, and care 
IS therefore taken, when granting concessions for laymg hght 
tramways on existing roads, to safeguard the public mterests 
m this matter. Whether m the future self-propelled vehicles 
will supersede steam tramways or give a new impetus to their 
provision is a problem which events alone can solve Should 
It prove that such vehicles, running on an open road, can 
compete economically with those running on rails, the result 
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wjl prove an immense benefit to India, which now possesses 
a fiurly large mileage of suitable roadways. 

Statistics The collection of statistics regardmg roads in India has 
never received much attention, for their classification^ the 
circumstances under which they are constructed, the demands 
which they meet, and the funds available for their up-keep 
vary so greatly in different parts of the country that there is no 
common object to be served by their compilaton. The follow- 
ing figures will, however, give a fair idea of the road mdeage 
of Bntish India m 1901-2 — ^Total length of metalled roads 
about 37,000 miles, the up-keep of which is divided pretty 
equally between Government and local authonties, total length 
of unmetalled roads about 136,000 miles, of which about five- 
sevenths are mamtained by local bodies. The above statistics 
relate to roads under regular mamtenance. Hiere are also 
a number of roads which are repaired or re-constructed at 
irregular intervals, e g dunng fammes, and others which are 
mamtamed by the Forest Department or by the owners of large 
private estates. In the same year, the total gross outlay 
(excludmg that by mumcipalities) on ‘ civil works,* of which 
roads constitute the most important item, was 5|- crores, of 
which i| crores was contnbuted by local boards. 
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Annual Administratiou Reports on Railways m India,, published by the 
Government of India. (Calcutta ) 

Annual Histdry of Railway Projects, published the Government of 
India (Calcutta ) 

Report on the Admmtstration and Working of Indian Railways, by 
Thomas Robertson (1903) 
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APPENDIX 

Statistics of Railway -Progress 

TABLE I 

General Results of Working 


Year 

Gross 

eammn 

Qn lakhs 
of inpees) 

Working 
expenses 
(in lakhs 
of rupees) 

Net earn- 
ings 

Qn lakhs 
or rupees) 

Percentage 
of expenses 
on gross 
eamiogs 

j 

Gain or loss to the 
State (m lakhs 
of rupees) 

i86x 

99 

58 

41 

59 

) lofonnation not 

1871 

(>59 

3.68 

a, 91 

56 

( available 

1881 

I 4 i 3 * 

7.07 

7 .a 5 

49 

-39 

1891 

H04 

n,30 

ia .74 

47 

— 2 

1901 

33.60 

15.7a 

17,88 

47 


1904 

39.65 

18,78 

*0,87 

47 

+*.63 


TABLE II 

r 

Mileage open for Traffic at Different Feriodsh — 
WITH Total Outlay 


Tear 

s'e'* 

gange. 

s' 3)" 

eanee 

a' 6 " 
gauge 

a' 

gauge 

Total 
of dl 
gauges. 

Total 

ontlay' 

On crorea 
of rupees) 

m 

Mdn. 

1.587 

Miles ' 

Milea 

Miles. 

UUcs 

1.587 « 

34 


5)067 

17 

. 

• 

5.074 

90 


6,960 

2,803 

00 

49 

9,890 

141 

1891 

10,062 

6,918 

249 

79 

17^308 

221 

1901 

14)047 

10,506. 

548 

36a 

>5.363 

339 

190S ) 
June 30 1 

14)938 

11,850 

93 p 

3»7 

>8,054 

359 
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TABLE V 

Average Rates charged for Passengers and Goods 



TABLE VI Tonnage of Goods carried and Earnings 
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TABLE VII 

Dates of Expiration of Contracts with Companies 

WHICH OWN OR work PRINCIPAL RAILWAYS 


COMPANIBS 

Date of contract 

Date on which 
contract expires 

Original or re- 
newed contract 

Assam-Bengal 

April 

*6, 

1892 

Dec. 

31* 

1921 

Onginal 

Bengal and North- ) 
Western J 

Dec 

12, 

1883 

Dec. 

31, 

1932 

it 

Bengal-Dooars 

Apnl 

27, 

1891 

Dec. 

31, 

1919 

it 

Bengal-Nagpnr • 


9> 

1887 

Dec 

3i» 

1913 

ti 

Bombay, Baroda, and ) 
Central India ( 

Nov 

21, 

1855 

Dec. 

31, 

1905 

,, 

Burma. 

Mar 

9» 

1897 

Deo 

31, 

1921 

,» 

Delhi-Umballa-Kalka • 

Feb 

12, 

1889 

Dec 

31, 

1916 

it 

East Indian . 

Dec. 

22, 

1879 

Dec 


1919 

Renewed 

Great Indian Penmsula 

Dec 

21, 

IMO 

June 

30, 

1925 

,, 

Indian Midland 

Oct 

2, 

1885 

Dec 

3i> 

1910 

Original 

Madras ' 

Dec 

22, 

181^2 

Dec 

31, 

1907 

,, 

Niaam’s 

Dea 

27i 

1883 

Dec 

31, 


,, 

Rohilknnd and Kmnaon 

Oct 

la, 

1883 

Dec 

3i> 

193a 

Renewed 

South Indian 

Nov 

24, 

1890 

Dec. 

3I1 

1910 

,, 

Southern Mahratta 

June 

I, 

1883 

June 

30, 

1907 

Onginal 

Southern Punjab 

Aug 

13, 

1896 

Dec 

3i» 

1933 

,1 

Tapti Valltqr 

Aug 

aS, 

1896 

Dec. 

31, 

1921 

it 


TABLE VIII 

Comparative Statistics of Railway Development in 
THE Principal Countries of Europe, the United 
States of America, Japan, and India 


COUNTRT 

' Aream 
sqnare 
miles. 

Population 

Rail 

mileage 

open 

Inhabit- 
ants per 
mile of 
line 

Square 
miles 
per mile 
of line. 

United King- ) 
dom (1902^) f 

121,027 

4*,37a.6S6 

22,152 

I3913 

5 

France (1902) 

207,050 

38,961,950 

24,349 

1,607 

8 

Germany (1901) 
Austna-Hun- ) 

208,830 

56,367,180 

33,878 

i>7i4 

6 

-Saiy(J90I-4) ] 

24Ii33P 

45.40s, *70 

33,917 

ii9^i 

10 

lUly(i 903 ) 

110,550 

33,961,000 

9,960 

3iS09 

II 

Russian Empire ) 
(190a) J 

8,660,395 

139,004,530 

37, *87 

Si4^o 

232 

United States [ 
(1903^ 1 

3,567.560 

76,303,400 

303,133 

376 

17 

Japan (1901-2) 

161,113 

46,634,000 

4,116 

11*330 

39 

India (1905) 

1,765,187* 

394,884,567* 

a 8 , 054 t 

io,5H 

63 


* B^d on the CeMna of xgoi, inclnding^ Portagnese and French Poseessions, bat 
excluding Aden, the Andamans, Nicobais, and LAcSiadives 
t Mileage open on June 30, 1905 
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TABLE IX 

Railways worked by each Railway Administration on 
June 30, 1905 


Nd 

Name of Railway by 
which each system 

18 worked. 

Total 

mileage 

Railways comprising system 

Ifileage 

Gauge 

z 

Assam-Bengal . 


Asfiam-Bengal * 

Noakhali (Bengal) t 

740 

Metre 



35 

,» . 

2 

Baiaset-Bastrhat 

26 

Baraset-Beairhatt 

26 

a' 6" 

3 

Barsi 

22 

Bam t • 

22 


4 

Ben^ and North- 
Westem 

1,468 

Bengal and North-West- 


Metre 



emf 

902 




Tirhoot* 

S66 


5 

Bengal-Dooais 

153 

Bengal-Dooars f 
Bengal-Dooars Exten- 

3 <> 

}, 




sionsf 

,, , 

6 

Bengal-Nagpur 

a, 039 

Bengal-Nagpur* 

1,696 

Broad. 


Jubbulpore-Gondia * 

230 

a' 6" 




Mohnrbhanj t 

3a 

}} 




Parlakimedi f 

35 





lUipur-Dhamtan * 

S6 

,, 

7 

1 

1 





J nnagad-Forbandar 

485 

Bhavnagar-Gondal-Jnna- 
gad-Forbandor § 

834 

Metre 




Dnrangadra $ 

21 

„ 




Jamnagar $ 

54 

» 




Jetalsar-Rajkot § 

46 

„ 

8 

Bombay, Baxoda, and 


Ahmedabad-Dholka f 




Central India 

3,022 

33 

„ 



Ahmedabad-Paiantij t 

55 

,1 




Bombay, Baioda, and Cen- 
tral India t 

S ®4 

Broad 




Gaekwai's Dabhoi t 

95 

a' 6" 




Gadewar’s Mehsana { 

93 

Metre 




Godhia-Rutlam-Nagda * 

141 

Broad 




Nagda-Ujjaint 

34 





Palanpur-Deesa* 

Petlad-Cambay]: 

17 

33 

Metre 

Broad 




Rajpiplat 


a' 6" 




Rnipntana-Malwa * 

1,783 

Metre 




Taptl Valley t 

156 

Broad 




Vijapur-Kalol-Kadit 
Bnkntiarpnr-Bebar t 


Metre 

9 

Bukhtiarpni-Behai 

18 

18 

a' 6" 

10 

Bnznta » 

1 , 34 ® 

Burma* 

1,3+0 

Metre 

11 

Dai^eelmg-Himalayan 

51 

Dai^eeling-Himalayan * 

51 

a' 0" 

la 

13 

Deoghnr 

Dibrn-Sadiya 

sl 

Deoghurf 

Dibm-Sadiyat 

5 

78 

Metre 

» 


Ledo and Tikak-Maigbe- 

8 





ntaf 

1, 


• StatelmsTOrked^eompanT t Line owod md TOrkrfty eorapany. 

t Native State line worked by company § Une owned and worked by Native State 
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TABLE IX {conhntKi) 

Railways worked by bach Railway Administration on 
June 30, 1905 


No 

Name of Railway fay 
which each system 

IS worked. 

Total 

mileage. 

Railways comjinsing system 

Mileage 

Gauge, 


Eastern Bengal 

i,a7a 

Gooch 'Beh&r* 

34 

2' 6 " 




Eastern Bengal f 

495 

Broad 




Eastern Bengal f 

037 

Metre 




Eastern Bengal f 

55 

3' 6" 




Mvmensingh-Tainalpur- 






Jaganna^ganj t 

5 r 

Metre 

*6 

East Indian 

3,235 

Ddlhi-Umbaila-Kalka § 

103 

Broad 




East Indians 

l,9«a 





South Behar |i 

79 

,, 




Tatkessnrjl 

33 


i6 

Great Indian Benin- 




” 


snla 

3,988 

Agra-Delhi Chord § 

ISO 





Bhopal-Itarsi (British sec- 






tion) § 

^3 





Bhopal-Itarsi (Native State 






section) t 

44 

}, 




Bhopal-Ujiain H 

113 

)i 




Bma-Goona-Buan ^ 

146 





Great Indian Feninsnla § 

ifSoa 





GwahorlT 

183 

a'o" 




Indian Midlands 

807 

Broad 

17 

Hownb-Aznta 

37 

Howrah-Amta || 

37 

3 'o" 

18 

Howrah-Sheakhela 

30 

Howrah-Sheakhala || 

30 

)| 

19 

Jodhpur-Bikaner 

834 

Jodhpnr-Bikaner ** 

710 

Metre 




Jodhpnr-Hyderabad +t 

134 

>1 

30 

Jorhat 

30 

Jorhatf 

30 

3 ' 0 " 

31 j 

Kalka-Sunla 

59 

Kalka-Slmla |( 

59 

3 ' 6" 

33 

Madras 

1*493 

Kolai Gold-fields IT 

10 

Broad 




Madras]! 

904 

a 




Madias (North-east line) § 

497 

» 




Nilgin 


Metre 




Shoiantir-Cochinir . 

^6 

ij 

33 

Mom 

90 

Mom** • 

73 

Metre 




Mom** . 

17 

3' 6 " 

H 

Nizam's Guaranteed 






State 

742 

Bezwada Extension § 

21 

Broad 




Hyderabad-Godavan Val- 






leyir 

391 

Metre. 




Nizam'sGnaranteed StateU 

330 

Broad 

25 

North-Western • 

4,028 

Baudot 4 

6 

3 'o" 




Tammn and Kashmir* 

16 

Broad 




Kbnshalgarh-Kohat-Thalt 

92 

3' 6"' 




Lndhiana-Dhun-Jakhal * 

79 

Broad 




North-Western + 

3,186 

tj 




Nowdiera-Borgai t 

40 

3' 6 " 




Rajpara-Bhatinda * 

107 

Broad 




Sontbern Punjab t 

50a 

a 


* Native State line worked State agenCT f State line worked by the state t Com- 
pany's line worked by state agen^ f Stateline worked company I Line owned 

andf worked by compai^ If Native State line worked company * Lme owned and 

worked by Native State ff State line worked by Native State. 
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TABLE IX {foniifoui) 

Railways worked by each Railway Administration on 
June 30, 1905 


No 

Name of Railway by 
which each sys^ 

13 worked 

Total 

mileage. 

Railways comprising i^em 

Mileage. 

Gauge 

36 


i.a 77 • 

Cawnpore-Burhwal * 

80 

Metre 




32 

Broad 







37 

Rohilkmid and Ku- 






maon • 

331 

Lncknow-Bareilly t 

>37 

Metre 





40 

54 

15 

2' 6" 
Metre 

38 

South Indian . 

i >353 


,, 



Fondicheiiyll 

8 

,, 




South Indian t 

1,123 






99 

50 

,1 




,, 




State section)** 

58 

,, 

29 

Sonthem Mahratta 

i.esr 

Bunr-Shimoga ** 
Gontakal-Mysore Fron- 

38 

Metre 




tierj 

130 

»i 




Hindnpnr (Yesvantpur- 
Mysore Frontier) ** 

61 

», 




Hospet-Kottnr;}: 

44 

„ 




Kolnapur** 

29 

,, 




Mysore-Nanjangad •* 
Mysore section (Southern 

16 

296 

,, 




Mahratta) % 

„ 




Sonthem Mahratta ( 

1,049 

„ 




West of India Portugaese|| 

51 


30 


8a 

Tmkeshwar-Magra § 

33 


31 


20 

Tezpore-Bahpara § 

20 

,, 

33 

Thaton-Dnyinzaik 

8 

Thaton-Dnymzaik $ 

8 

,, 

33 

Udaipur-Chitor 

67 

Udaipur-Chitortt . 

67 

Metre 


* State line worked by the atate f Company's line worked by state agen^ t State 
line worked company | Line owned and worked 1^ company I Foreign Govern- 
ment line worked by company ^ Local Boar^ line worked company ** Native 

State line worked by company ft Line owned and worked by Native State 


£ e 
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CHAPTER VIII 


POSTS AND TELEGRAPHS 
/. Post Office 

Postal ser- PRIOR to the year 1837 India possessed no general postal 
to^i 85^^*^ system A few lines of mail couriers, connecting the pnncipal 
towns with the seats of Government, had been established for 
the conveyance of official letters and parcels , but their use by 
pnvate individuals was conceded only as a pnvdege on pay- 
ment\ In 1837, under the provisions of Act XVII of that 
year, a public post was estabhshed, and the Government 
reserved to itself the exclusive nght to convey letters for 
payment m the territories of the East India Company The 
postmasters of the Presidency towns supervised 4e worbng 
of ^ certain number of Provmcial post offices, and provided 
for the conveyance of mails over a few mam hnes of com- 
munication, while Collectors had charge of District post offices 
and local mail lines The charges for the conveyance of letters 
were levied in cash, payable m advance, and vaned according 
to weight and distance Thus, the charge for sendmg a letter 
from Calcutta to Bombay was one rupe^ and from Calcutta to 
, Agra 12 annas, per tola \ 

Establish- In 1850 a Commission was appomted to report on the 
S^pMtal Office, and the result was the repeal of 

depart- Act XVII of 1837 and the enactment of Act XVII of 1854 
Indian Postal Act). This Act marks the commencement 
Fo(^g. of the organizaton of the Indian Post Office on its present 
footing Under its provisions the whole department was 
planed under the control of a Director-General, the office of 
Postmaster-General was separated from that of Presidency 

^ The conveyance of letters by such couners {Jkastd, poimnaur^ or harkorc^ 
was extensively developed under native ruk from early times And it is 
mteresting to notice that the vemacular words m Northern India, and 
tafpu in the south and west) are derived, like the English word, from the 
stages at which relays of couners, or other methods of conveyance, were 
stationed 

^ A tola IS three-eighths of an ounce, hemg the precise weight of a rupee 
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Postmaster , Postmasters-General were appomted for the direct 
admmistration and supervision of the postal services of the 
larger Provmces, and Deputy Postmasters-General, at first 
designated Chief Inspectors, for the less important Provmces 
and the pnnapal Political Agencies Postage stamps were now 
first introduced, and rates were fixed for the conveyance of 
letters irrespective of distance The Act of 1854 remamed in 
force till 1866, when it was repealed by Act XIV of that year, 
which was, m its turn, superseded by Act VI of 1898 This 
last Act forms the present legal sanction for the workmg of 
the Post Office It supplied certain defects and omissions in 
the previous Act, conferred extended protection and powers, 
and provided increased facihties for postal msuiance, the value- 
payable post, and the money-order system 

The main busmess of the Post Office is the conveyance and Classes of 
dehvery of letters, postcards, newspapers, book and 
packets, and parcels From 1854 to 1869 the lowest rate ofcamedand 
inland letter postage was ^ anna for J tolL The next charge 
was I anna for \ tola , and for weights above ^ tola the scale postage 
progressed by 2 annas per tola, and thereafter by i anna per Letters 
^ tola In 1869 the weight allowed for each rate of postage 
was doubled, the mitial charge thus became ^ anna for 
J tola This rate contmued m force until April, 1905, when 
the weight allowed for J anna (now equivalent to a halfpenny) 
was raised to | tola. The charge for heavier letters is i anna 
for li tolas 

The TTi mimum postage on newspapers was ongmally i anna News- 
for 6 tolas of weight, but the rates have from time to time 
been reduced In October, 1898, J anna was made the 
mland rate for a registered newspaper not exceeding 4 tolas 
m weight, and J anna the rate for a registered newspaper 
exceedmg 4 but not exceeding 20 tolas, while an additional 

anna was charged on every additional 20 tolas or part of 
that weight The weight allowed for J anna was raised to 
6 tolas m January, 1904 The postage on packets other than 
newspapers was i anna for 10 tolas until 1878, when it was 
lowered to i anna. 

The Post Office at first earned patcels-at rates-varymg with Parcels 
weight and distance In 1870 a uniform rate of 3 annas for 
10 tolas was adopted In 1873 the minimum charge was fixed 
at 4 annas for 20 tolas, but four years later it was altered to 
8 annas for 40 tolas The present rates of inland parcel 
postage, which came mto force in July, 1901, are— (i) in the 
case of parcels not exceeding 440 tolas m weight, 2 annas for 
£62 
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the first 20 tolas, 4 annas for any weight exceeding 20 but not 
exceeding 40 tolas, and 2 annas for every additional 40 tolas, 
and (2) m the case of parcels exceeding 440 tolas m weight, 

3 rupees for a parcel not exceeding 480 tolas m weight, and 

4 annas for every additional 40 tolas 

Registra- The registration of postal articles was one of the additional 
facilities afforded to the pubhc by the Postal Act of 1834, 
superseding the previous practice of giving receipts for all 
letters at the tune of posting The registration fee is now 
2 annas for all classes of articles 
The insurance of postal articles was introduced m 1878, 
mainly in order to separate valuable articles from the rest of 
the mail There was at first no restriction oti the amount 
for which an article might be insured, but m 1890 a limit 
of Rs 1,000 was fixed, which was raised m 1898 to Rs 2,000. 
The msurance fee was reduced in 1905 fi:om J to ^ per cent 
on the value, subject to a minimum of i anna The gross 
amount for which articles were insured by the Post Office m 
1903-4 was more than 10 crores of rupees, and the insurance 
fees yielded about 2| lakhs 

Value- The value-payable, or cash on dehvery, system was iiitro- 
duced mto India in December, 1877, and was extended in 
1 89 1 to the postal exchange between India and Ceylon Under 
this system, the Post OflSce undertakes to collect from the 
addressee the pnce specified for payment on certam classes of 
articles sent for sale, and to transmit the money to the sender 
The following table shows the steady increase m the value- 
payable business of the Post Office since the introduction of 
the system — 


Ybak, 

Number of 
articles 
corned. 

Value 
specified for 
recovery (In 
laUisof 
topees) 

Commission 
realized 
(m lakhs of 
mpees) 

X880-1 

49.389 

6 

0 1 

iSpo-'i 

1,108,888 

1,16 

2 X 

1900-1 

a, 608, 888 

3,4a 

59 

1903-4 

3,886,297 

4,50 

64 


In X903-4 Calcutta tradesmen realized about 136 lakhs by 
this method, and the tradesmen of Bombay nearly 78 lakhs 
Entry of In 1875 the Universal Postal Umon was estabhshed, and 
m the following year India became a member, and a party 
Union, and the Convention which regulates the carnage of letters, 
postal postcards, and packets between all countnes of the Union In 
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1892 India applied the standard Umon rates to correspondence rates to 
for all parts of the world, whether within or outside the Postal 
Umon, and m 1898 she joined in the scheme for the adoption 
of a uniform rate of postage at the rate of a penny per half 
ounce on letters throughout the British Empire 

In 1873 arrangements were made for the carnage of parcels Foreign 
to and from England, and for their collection and distribution, 
by the Pemnsular and Onental Steam Navigation Company 
This was soon followed by the introduction of exchanges of 
postal parcels with certain other European countnes, and with 
several Bnhsh colomes In 1885 the exchange of parcels 
with the Umted Ehngdom was transferred to the agency 
of the British Post Office, and in 1899 India jomed the 
International Parcel Post Umon. Parcels can now be 
exchanged by post between India and almost every country 
m‘ the world 

Pnor to 1880 sums not exceeding Rs 150 could be remitted Inland 
by money order from one District treasury to another. 
commission of about i per cent was charged, and the remitter 
had to send the order obtamed by him from the remittmg 
treasuiy to the payee, who was required to present it for 
encashment at the treasury of payment. The cost of trans- 
mitting the order was a charge over and above the commission, 
and there was, besides, the nsk of the order being lost or 
stolen m the post unless forwarded under the secunty of 
registration In 1878-9 the Distnct treasuries issued monthly 
(on an average) 20,605 money orders of the aggregate value 
of 7-4 lakhs, yielding a commission of Rs 8,823 From 
January i, 1880, this money-order busmess was taken over by 
the Post Office. The commission remamed the same, but 
a radical change was made in the procedure. The remitter 
had only to fill m an apphcation, the Post Office undertaking 
to transmit the money to the payee, and to obtain his acknow- 
ledgement and dehver it to the remitter. The immediate 
effect of this change of agency, by which 5,090 post offices 
of issue and payment were substituted for 321 treasunes, was 
that the busmess done quadrupled within three months, the 
number of money orders issued m the smgle month of March, 

1880, being 97,284, of the aggregate value of more than 31 lakhs, 
and yielding a commission of Rs. 36,238. 

Numerous and important improvements have been made in 
the system smce its transfer to the Post Office Among them 
may be mentioned the addition to the form of application of 
a ^ coupon,' on which the remitter is at hberty to write a com- 



Stahatics 
of inland 
nion^> 
coder busi- 
neBs 


422 THE INDIAN EMPIRE [chap 

mmucation to the payee, which is earned and delivered free 
to the latter , the payment of money orders by postmen at the 
residences of the payees, mtroduced in 1884 , the rntroduction, 
also in 1884, of the telegraphic money-order system , and the 
use of finger impressions for the identification of illiterate 
payees The rates of comnussion on ordinary money orders 
now stand as follows —On sums up to Rs, 15, i anna on 
each Rs s or fraction thereof, and on sums between Rs 15 
and Rs 25, 4 annas Sums exceedmg Rs 25 are similarly 
charged — thus a money order for Rs 40 (25 -f 15) would pay 
7 annas For telegraphic money orders the scale of charges 
begins with 2 annas for any sum not exceedmg Rs 10, and 
progresses m the same way as ordmary money-order rates up 
to Rs 150. For any sum exceedmg Rs 150 up to Rs 600, 
which IS the limit for both ordinary and telegraphic money 
orders, the charge is R 1-8 for a complete sum of Rs 150, 
plus 2 annas for each additional sum of Rs 10 In addition 
to the ordinary fee, a rupee is charged for the cost of the 
telegram m the case of Urgent orders, and 8 annas m the 
case of Deferred orders, and credited to the Telegraph 
department. 

On the money-order system proper have been grafted 
measures, adapted to the mdmdual requirements of each case, 
for the remittance of rent to landowners and of Government 
dues such as land revenue, cesses, and income-tax These 
systems have a special value m protectmg the people from 
illegal exactions The landowner is saved from improper 
demands made by subordinate revenue officials, and the tenant 
is protected agamst the landlord or his agents 

The following table shows the inland money-order transac- 
tions of the Indian Post Office for the years 1880-1, 1890-1, 
1900-1, and 1903-4 


Ybar 

Total 
number of 
money 
ordera 
named. 

Total I’alue 
(id lakhs of 
rupees) 

Commission 
realized 
by the Post 
Office 
(m lakhs of 
lupeea) 

i88o«i . 

i,6«h,i74 

4.57 

5 

1890-1 

7 i 3 aM 5 

15.78 

19 

1900-1 . 

12,921^5. 

26,27 

S3 

1903-4 

16^70,115 

>9.44 

34 
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In 1903-4 the average amount of an mland money order 
was Rs 17-13-11 


Foreign money orders drawn upon, or received from, the Foreiga 
Umted Kmgdom, and also most Bntish colonies and foreign 
countnes, are expressed in sterlmg, but there are a few foreign BntiA^ 
countnes and Bntish possessions to and from which money 
orders are advised m Indian currency 
The followmg table shows the number and amount of foreign 
money-order transactions for the years i88o-r, 1890-1, 

1 900-1, and 1903-4 — 


Ybas. 

FORBIGir UONBY 
ORDERS ISSirSD 

ZB IlTDZA. 

Foreign money 

ORDERS PAID 

IN India 

Number 

Amount 
In Indian 
corzencr 
(mlakhaj 

Number 

Amount 
in Indian 
correncf 
(m laldi^ 

I 880-1 

19,281 

IZ 

4,038 

2 

1890-1 

54*407 

27 

S4.036 

40 

1900-1 

97,202 

46 

» 5*.573 

1*29 

1903-4 

133*119 

61 

385,99s 

1,66 


The sale of Bntish postal orders for small sums was mtro- 
duced in 1884 These orders are payable m the Umted King- 
dom and at certain British post offices m foreign countnes 
The number sold in i8go-i was 39,683, of the total value of 
£27,761. By 1903-4 the number ^d risen to 141,429 and 
the value to £90,730, 

The Post Office provides, for the use of the pubhc, postage Postage 
stamps of various denominations (fourteen m 1904), embossed 
envelopes, postcards, and newspaper wrappers. Such of the 
stamps, &c, as are reqmred for official purposes are over- 
printed ' On H M S’ (On His Majesty’s Service) There is 
also a special ^ anna service postcard which is prepare 
in Indi^ With this exception, all stamps, embossed en- 
velopes, postcards, and wrappers are obtamed from England 
under contract 

The colour and design of the postage stamps have under- 
gone various changes from tune to time, the most important 
being that made in 1900-1, when India adopted the colours 
— green, red, and blue— recommended by the Universal 
Postal Union for the stamps representmg the three standard 
Umon rates of 5 centimes, 10 centimes, and 25 centimes, 
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of -which the Indian equivalents are | aima, i anna, and 
2^ annas 

One of the gravest difficulties with which the Indian Post 
Office has had to contend is the habit of using, for postal 
missives in the vernacular, the flimsiest of paper folded mto 
the minutest compass The address often contains much 
superfluous matter, and is spread over the entire available space 
on both sides of the cover , and the difficulties thus caused are 
further aggravated by the post-marks which, for want of space, 
have to be impressed on the address. A partial remedy has 
been found by the Post Office m the provision of envelopes 
bearing ^ anna and i anna embossed postage stamps, which 
are sold at the face value of the stamps they bear This 
measure was mtroduced in 1873 and at once became ex- 
tremely popular The practical effect was to reduce the 
postage by the cost of the envelopes, but the object m view 
and the results attained fully justified this liberality Stamped 
newspaper wrappers are also provided 

The mtroduction, m July, 1879, of the J anna inland 
postcard gave a lower rate of postage than had before been 
available, and these cards, like the embossed envelopes, are 
sold for then face value In Apnl, 1880, service postcards, for 
the use of Grovemment officials, were also provided Reply 
postcards were mtroduced m 1884. It is a noteworthy fact 
that the mtroduction of the postcard, which is now much the 
most popular medium of private correspondence m India, 
aroused considerable opposition m the pubhc press, mainly on 
the ground that it would mteifere with the secrecy of postal 
commumcation 

The operations of the Imperial Post Office extend to all the 
Native States of India which never had postal systems of their 
own, and to a large number of States, mcluding Kashmir, 
Baroda, and Mysore, which have given up their separate sys- 
tems. At the end of the year 1903-4 only twenty-two Native 
States still mamtamed mdependent postal anangements, and 
with five of these (Patiala, Nabha, J&id, Chamba, and Gw^or), 
speaal conventions have been made under which these States 
use the stamps of the Indian Post Office over-pnnted with 
their own arms or name, and each party to the conventions 
recognizes the stamps of the other parties for all purposes of 
the inland post. I^e postal arrangements in the remaining 
seventeen States, which have systems of their own, were m 
most cases made primarily for the purposes of State official 
correspondence and have been more or less extended so as to 
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afford facilities to the public ^ The public facihties vary very 
much within these States , but except by the payment of an 
extra postal charge, they afford practically no postal communi- 
cation to or from any outside part of India or with any other 
country This and other mconvemences have led to the 
establishment of a certam number of Imperial Post O&ces m 
most of the Native States in question, and these generally 
carry on all classes of postal work m the same way as offices m 
Bntish temtory 

The foUowmg table shows the Post Office establishment Presentor- 
as It stood on March 31, 1904 •— StW^ 

partment. 


Chief Officers of the Offices of Direction and Account, and Heads 
of Glides 

Snperintendents, Assistant Snpenntendents, and Inspectois of 
Post Offices 

Departmental Postmasters, including Deputies and Assistants 
Estraneons Agents, sudi as Schoomiasteis and Stationmasteis, 
holdmg the appomtment of Postmaster 
Clerks 

Postmen and other Servants 
Road Establishment 
Village Postmen 

Sign^ers and other Servants employed for telegraph work m 
combined Offices 


Total 


35 


536 

6,229 


9i37i 

10,222 

19,831 

20,419 

8,243 


3,715 

77)590 


The chief control of the Post Office is vested m a Director- 
General, aided by a Deputy and three Assistants, who is now 
(1905) subordinate to the Government of India m the new De- 
partment of Commerce and Industry. For postal purposes 
India IS divided mto eleven Circles, which do not m all cases 
correspond with Frovmcial junsdictions The six most im- 
portant Circles— namely, Bengal, Bombay, Madras, the Umted 
Provmces, the Punjab and North-West Frontier Provmce, and 
Burma— are administered by Postmasters-General, while the 
remammg five— namely, Assam, Eastern Bengal, the Central 
Provinces, RajputSna, and Smd with Baluchistan— are under 
the control of Deputy Postmasters-General who, m postal 

^ The seventeen States m question are Hjderal^ , Travancore ; Cochm , 
hidore, Bhopal, Ordil^ Chaxkhan, Datia, ahd m Central 

India, Jaipur, Udatpur^ Bundi, Kis^gorh, and ShShptrA, m I^ipntana, 
Bhor and Jnnagarh in the Boml^y Presidency, and Los Bela (Balnchistan) 
Those diown in italics do not use postage stamps, the others have 
stamps of their own 
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matters affecting their own Circles, exercise the same functions 
and powers as Postmasters-General Each postal Circle is 
subdivided into postal divisions compnsing, generally, two or 
more revenue Distncts The officer m charge of a division, 
who IS immediately subordinate to the Postmaster-General or* 
Deputy Postmaster-General, is called a Supermtendent of Post 
Offices, and is assisted by one or more inspectors in the duty of 
mspectmg the post offices and mail lines in the division, and 
m exercismg supervision over postal work generally. The 
branch of the Post Office which deals with the sortmg and 
disposal of mails durmg transit by rail is called the Railway 
Mail Service, and comprises several divisions under the charge 
of Supermtendents With certain exceptions, this service is 
under an officer designated the Inspector-General, Railway Mail 
Service, whose head-quarters are at Allahabad 

A central office of account was estabhshed at Calcutta m 
1861, under the charge of an officer who is now styled th6 
Comptroller, Post Office Until 1899 the whole of the worif 
connected with the audit and control of postal accounts was 
concentrated m Calcutta. It became evident, however, that, 
owmg to the large and rapid development of the money order 
and savings baii busmess of the Post Office, the audit work 
required to be decentralized, and m January, 1900, three Circle 
audit offices were established — at Calcutta, Nagpur, and Delhi— 
and were placed m charge of Deputy Comptrollers, subordmate 
to the Comptroller at Calcutta The audit of money orders is 
now entuely earned out by these Circle offices 

The everyday work of the Post Office is performed almost 
entirely by native agency, only a few of the higher admmistra- 
tive and controhmg appomtments bemg ordinarily held by 
Europeans The general efficiency and honesty of the native 
staff are shown by the feet that in 1903-4, although 632,000,000 
postal articles, and more than 17,000,000 money orders, 
were dealt with, only about n,ooo weU-founded complamts 
were received from the pubhc, that is to say, only one com- 
plaint for 64,000 articles The total number of offences 
by postal servants against the law m the same period was 
only 437 

Postal commumcaton m parts of the mtenor of Bntish 
India, to which the operations of the Imperial Post had not 
yet been fully extended, was until recently provided by the 
District Post, the ongmal object of which was, generally, to 
provide commumcation between the head-quarters of Distncts 
and revenue and pohee stations m the mtenoi:^ As Distnct 
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Post lines and estabhsliments &om time to time became 
remunerative, they were transferred to the Imperial establish- 
ment, and the funds thus set &ee were utilized m the further 
improvement of the rural dehvery Thus the Distnct Post, 
when not restricted to official requirements, has acted as a 
pioneer of the Imperial Post The admimstration of the 
Distnct Post, which was ongmally vested m Distnct officers, 
is now everywhere entrusted to the local postal authonties 
Up to 1906, funds were denved in some cases from local 
cesses, and m others from special grants, but the entire 
postal service is now maintamed at the cost of Impenal 
revenues 

The figures m the first table which follows show the growth Growth 
of the transactions of the Indian Post Office between 1 860-1 
and 1903-4 The second table shows the distnbution of thetionB 
figures for 1903-4 among the several postal Curcles, and the 
number of postal articles (excluding money orders) per head 
of the total and the hterate population The average number 
of letters and postcards earned m 1903-4 w'as 2 2 per head of 
the total population of India, and 39 7 per head of the literate 
portion of that population, as compared with an average of 
75*7 per head of peculation for the United Kmgdom 


Postal Transactions in India as a whole 


Ybak 

Number 

ofpost 

offices 

open 

Number 
of letter^ 
boxes 
open 

NITMBSK of articles CBXCI.LDIhG MONSV OrOEBS) CARRIED 

Lettets 

Postcards 

Packets 

Ne>ra- 

papers 

Parcels 

Total 

X860-X 
1870-1 
1880-1* 
1890-1 
xgoo-i 1 

1903-4 

689 

0,736 

5i364 

9i4z9 

12,970 

1 S 1403 

192 

1,608 

8.449 

141*71 

35.507 

34^005 

42,981,708 

77.303.074 

188,672,984 

179.fi78.93fi 

950,838,165 

986,823,556 

14,865,131 

101,069,176 

918,351,317 

279,593,104 

999,560 

1,127,189 

9, MS, 579 

*0,375,319 

28,309,751 

34,3S*.8i9 

4,659,968 

6 , 565.393 

11,942,034 

94 . 93 S .368 

32,091,400 

34,962,838 

563,676 

694,937 

i,oBo36B 

1,901.547 

2,679,109 

3.94*.8o9 

48,490,9x2 

85,689,893 

158,666,856 

3 * 7 . 952,646 

539,982,749 

631,902,196 


From this year figures for the Distnct Post are included 
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Not ]ncludiii£[ X08 post offices 2 n the Railway Mail Service. 
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The development of postal commumcations between theDevelop- 

years 1860-1 and 1903-4 is shown m the following table — mentor 

° postal 

communi- 
cations 


Post offices are organized into head, sub, and branch offices Oigamza- 
Generally there is a head post office at the head-quarters of each 
revenue Distnct, to which other post offices m the District are 
subordinate for purposes of accounts The more important of 
the subordinate offices are designated ‘sub-offices* and are 
usually established only m towns, while for villages there is 
a smaller class of ‘branch offices * Of the 15,403 post offices 
open on March 31, 1904, three-fourths were ‘branch’ offices 
More than 9,000 of these were m charge of extraneous agents, 
such as s(^oolniasters, station-masters, shopkeepers, land- 
holders and cultivators, who perform postal duties in return 
for a small remuneratioa 

Mail runners are supphed by the Post Office with belts and Mail ma- 
badges, and also with spears to winch clusters of small bells 
are attached. Ordinarily, the mail bags are tied together and 
suspended to one end of the spear, which is then thrown over 
the shoulder The bells affixed to the spear-head are useful m 
scarmg away wild animals, and by their jmgle they help the run- 
ners to travel at a measured pace and fcey notify the approach 
of the mails In many parts of the country mail runners are 
eiqposed to considerable danger from different causes, such as 
floods, storms, wild beasts, and highway robbers Thus in 
1898-9 two runners were swept away by avalanches and killed, 
one while carrying the mails over the Zoji La Pass on the road 
to Leh, and the other while crossing the LowSn Pass on the 
Chitral hne; and two runners m Bengal were killed by tigers 
Smce 1894, when the Kashmir posts were taken over by the 
Imperial Post Office, thirty-one runners have been lost m 



* Ftom thia yeax the figures include those of the Distnct FosL 
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avalanches on the mountauis in that State Although the 
mails frequently contain cash and other valuables, it seldom 
happens that a runner attempts to tamper with them , and there 
are many cases on record m which runners have defended the 
mails m their charge at the nsk, or cost, of their own hves 

The extraordmary number of different languages, written 
in upwards of thirty distinct characters, that are m every- 
day use in India would m itself make the correct disposal of 
correspondence addressed in the vernaculars a work of extreme 
difficulty to the Post Office. But further obstacles to the 
successful performance of this work result from the habits of 
the people themselves— from the careless and vague way in 
whidi they often wnte the addresses, and the apathy with 
which they view the delay or loss of correspondence The 
Postal department, however, endeavours as far as possible to 
overcome these difficulties The total number of letters, post- 
cards, and other articles, excluding money orders, that readied 
the several Dead Letter offices during the five years ending 
with 1903-4 was 23,000,552. Of this number, 5,160,289 
(22-4 per cent) were redirected and issued for dehvery to the 
persons to whom they had been addressed, while 12,055^,128 
(52-4 per cent) were issued for return to the senders, ffiough 
out of these about 10 per cent in all came back again to the 
Dead Letter offices. The total number finally found to be 
unretumable was 7,572,321 This last figure is only 0*3 per cent 
of the total number of articles given out for dehvery during the 
five years m question, and a large proportion of the unretumable 
artides were from their nature not capable of dehvery 

In 1897 a ‘contmuous dehvery’ system was mtroduced m 
Calcutta. The mam feature of this system is that each post- 
man has a central station on his beat to which artides for 
delivery are brought at short mtervals by messengers from the 
post office. The postman can therefore work contmuously at 
his delivery without gomg to and from the office. Calcutta 
has sixteen daily deliveries under this system, and it has led to 
a very large increase of local correspondence. The scheme 
has smce been extended to Bombay and Simla. 

The table on the next page shows the development, smce 
1870-1, of the exchanges of postal articles (correspondence and 
parcels) between India and the United Kmgdom, and between 
India and all other parts of the world The figures are given 
to the nearest thousand. 

The earliest mail communication between Europe and 
India was by saihng vessels, startmg at irregular intervals from 
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England and proceeding round the Cape of Good Hope. In Mail 
1815 the charge for a ‘single* letter was 3^ payable 
dehveiy in India, of which 2d, was paid to the ship, with England 
an aditional 2d to the commander. But soldiers and sailors ‘“id India 


Ybak 

Number of articles 
exchanged with the 
United Kingdom 

Number of articles 
exchanged with 
countries oQier than the 
United Kingdom 

Dispatched 

Received 

Dispatched 

Received 

1870-1 

1,169,000 

1,438,000 

FigtiTesnot 

available. 

1880— I 

2,976,000 

6,501,000 

828,000 

981,000 

1890-1 

4,683,000 

9,307,000 

2,030,000 

2,810,000 

1900-1 

4,939,000 

12,163,000 

3,795,000 

3:5«.000 

1903-4 1 

6,756,000 

14,121,000 

3,838,000 

3,566,000 


m the service of the Company or the Crown were pnvileged to 
send and receive letters at the rate of xd In 1825 the voyage 
was for the first time performed by steam. The steamer was 
of 120 horse-power and 470 tons displacement, and the voyage 
took 1 13 days It was not until 1835 that the Indian mails 
were conveyed over the Isthmus of Suez and through the Red 
Sea They were at first earned by monthly packets dispatched 
by the Bntish Admiralty, but m 1840 the Peninsular and 
Onental Steam Navigation Company was selected to convey 
them to Aleicandna, and m 1842 that company estabhshed 
a Ime of steamers between Suez, Ceylon, Madras, and Calcutta. 
In view of the efforts made by the company to estabhsh a 
regular mail service m the Indian Seas, it received m 1844 
a contract for five years, with a subsidy of £160,000 a year, 
for the combmed India and China services This contract 
was subsequently extended, and m 1853 a new contract was 
concluded with the company under which fortnightly com- 
mumcation was secured between the Umted Kingdom and 
India (Calcutta)^ In 1867 a fresh contract provided for 
a weekly mail service to and from India (Bombay) with 
a transit of about twenty-six days, and an annual mmimum 
subsidy of £400,000, to be raised, if necessary, up to £500,000 
m order to make the net profit of the company equal to 6 per 
cent on its capital A new contract, m 1880, provided for 
a weekly service and for the transit of the mails between 
London and Bombay in seventeen and a half days The next 
contract, which came into force m 1888, substituted for the 
conveyance of the mails across Egypt ±e passage through the 
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Suez Caoal, the time for the transit of the mails between 
London and Bombay being reduced by one day. Under the 
latest contract with the company for a combined Eastern 
and Australian mail service, which came mto operation m 
February, 1898, and expired on January 31, 1905, the tune m 
transit between London and Bombay was reduced tofourteen and 
a half days The subsidy under this contract was £330,000 The 
contract has recently been extended for three years, with some 
increase of subsidy and a reduction of one day m the transit time. 

From 1854 to 1869 the trans-European route for the mail 
service between the Umted Kingdom and India was via 
Marseilles, but towards the end of the latter year the service 
by that route was supplemented by a service via Bnndisi. 
This latter contmues up to the present time to be the sole 
route for the Anglo-Indian mails In 1868 a system of sortmg 
the mails on board the mail steamers m the Indian Ocean was 
mtroduced The mails are now landed at Bombay ready 
sorted for the chief towns and principal lines of railway, and 
are dispatched inland to destination by the first mail trains 
leaving after their amval, while special trains are used for the 
more important routes 

The Field Post Office, which had its ongin m the Afghan 
War of 1878-80, proved so useful that it is now a recognized 
factor m every campaign m which Indian troops are employed 

The figures m the following table show, for the year 1 860-1 
and each succeedmg tenth year, and for 1903-4, ffie financial 
, results of the operations of the Indian Post Office. The figures 
are throughout m lakhs of rupees 


Year 

Rbceifts 

Expendi- 

ture 

Surplus 

OK 

Deficit 

(+oa-) 

From the Pnbltc. 

FromGov- 
enunent 
depart 
ments for 
offiaal 
postage, 
&c 

Total 

On 

account of 
postage 

On 

other 

accounts 

i86o~i , 

a 7 

16 

*4 

65 

57 

+ 9 

1870-1 

39 

II 

4a 

92 

88 

+ 4 

1880-1 

74 

15 

13 

ijoa 

I, II 

- 9 

1890-1 


3 

20 


hZ 9 

+ I 

1900-1 


4 

29 

2,04 

1,84 

+ 20 

1903-4 

1.9a 

3 

31 

2,26 

a, II 

+ 16 


These figures indude the cost of oaanaging the Post Office savings banks, from 
whidi the Post Office denves no revenue, and the cost of a number of lines and offices 
maintained only for political purposes. Also no allowance is made on account of 
offlaal correspondence being earned, since 1S73, ^ uaremunerative rates 
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The variations m the receipts on account of official postage Ofiiaal 
call for some remark It will be noticed that, whereas these 
receipts were m 1 860-1 almost as high as, and m 1870-1 
exceeded, the revenue derived from ordinary postage, in 1903-4 
they amounted to less than one-sixth of that revenue Up to 
the year 1865-6 all official articles were conveyed free, and 
the Government departments concerned were po forma 
debited with the postage due The result of the almost 
unrestncted license to frank letters on the pubhc service, thus 
given to a very large number of officials, greatly increased the 
number and bulk of official dispatches, and accordingly, m 
1867, the system was changed Service postage stamps were 
introduced and prepayment of official correspondence was in- 
sisted on. This measure was at first restncted to official articles 
passmg out of the Presidency towns or outside the limits of the 
District in which they were posted, but it was gradually extended 
un^, m 1873, all frankmg pnvileges were abohshed The 
result has been to reduce largely, and to keep withm reason- 
able limits, the amount of official correspondence conveyed by 
the Post Office 

The rates of postage apphcable to official correspondence 
at the time service stamps ivere introduced were the same as 
for ordinary correspondence As, however, official covers, 
though heavier than ordinary conespondence, were not so 
troublesome or expensive to deal with, it was deaded m 1873 
to reduce the rates Further reductions were made m succeed- 
mg years, so that now, whereas i anna will convey a private 
letter not exceeding ij tolas in weight, the same amount 
will suffice for an official cover of 10 tolas On packets and 
parcels, official and private rates are the same Unpaid and 
msuffiaently paid official articles are charged on delivery at 
the usual postage rates, whereas on private articles a double 
charge is levied m similar circumstances 
In 1883 It was decided to use the agency of the Post Office Postal 
m order to extend the operations of the Telegraph department 
without the cost of separate telegraph offices. The mam 
features of the scheme were (i) to authorize a large number 
of post offices o£F the telegraph Ime to receive mland tel^ms 
from the pubhc, and to send them free by post to the nearest 
telegraph office, and (2) to convert a large number of post 
offices into combmed post and tel^raph offices, with the 
telegraph branches worked by the postmasters or post-office 
derks. This scheme developed rapidly, and by Match 31, 

1904, out of a total of 2,127 Government tel^pcaph offices, 
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1,859 combined mth post offices, while 4,833 other post 
offices were authorized to receive telegrams from the pubhc, 
and to send them free by post to the nearest telegraph office 
to be signalled 

Post Office The first Government savmgs banks established m India 
were those opened at the Presidency towns between 1833 and 
1835, and their management was subsequently transferred, m 
1863-4, to the Presidency Banks. In 1870 Distnct savmgs 
hfl-nlrg were instituted m connexion with certam selected 
Distnct treasunes Post Office savings banks came mto exis- 
tence m April, 1882, being opened in post offices m every part 
of India except the Bombay Presidency This exception, and 
certam restnctions in other Provinces, had reference to the 
special arrangements made with the three Presidency Banks 
for the management of the old Government savmgs banks 
The restnctions were, however, soon removed, and by Apnl, 
1883, Post Office savmgs banks were in operation throughout 
Indm. The Post Office savings banks and the Distnct savmgs 
hflnlffi contmued side by side till 1886, when the latter were 
abolished , but the Government savmgs banks m the cities of 
Calcutta, Bombay, and Madras remamed m the hands of the 
Presidency Banks until 1896. 

The popularity of the Post Office savmgs banks was evidenced 
as soon as they were opened m 1882-3 The number of de- 
positors in that year was 39,121, the amount at their credit 
was nearly 28 lakhs, and the mterest which they received was 
Us 49,020 The correspondmg figures for qumquemual years 
from i 885»-6 to 1900-1, and for the year 1903-4, are . — 


Depositors 

18^-^ 

xSqo-i 

408.544 

189^ 

653.874 

1900-1 

816,651 

19 PS- 4 - 

987.635 

Amount of deposits 
(in lakhs of rupees) 

4,19 

6.13 

8.79 

9.75 

14,33 

Interest (in lakhs of 
rupees) 


22 

>5 

49 

35 


The mimmum deposit that may be made is 4 annas, and 
no sum is received which includes a fraction of an anna. The 
annual himt of current deposits is Us 200, and the maximum 
total amount which a depositor may have at his credit, at call, 
IS Rs 2,000, exclusive of mterest Interest was formerly allowed 
the rate of a J anna a month on every complete sum of 
Rs. 6, equivalent to 3J per cent, per annum Prom July i, 
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1905, this has been reduced to 3 per cent on deposits held at 
call, but raised to 3^ per cent, on deposits requiring six months* 
notice of withdrawal 

Any person, whether previously a depositor or not, may 
invest in Government securities, through the Post Office, any 
sum in whole rupees not bemg less than Rs 10, to an amount 
not exceeding Rs. 1,000 m any one year, provided his total 
investment in and through the Post Office, including his current 
deposit account but exclusive of interest, does not exceed 
Rs 5,000 The secunties purchased for a depositor may, at 
his option, be kept by himself or by the Comptroller-General 
on his behalf The Post Office receives no remuneration for 
its savings bank business, and it bears all mcidental expenses, 
mcludmg the cost of the local and audit estabhshments 

The followmg table shows, as regards each postal Circle for Statistics 
the year 1903-4, the amount of savings bank deposits per iqo 
of the population, with a classification of the depositors accord- tors 
mg to occupations — 



•s 


Classification of Dbiositors 


Postal CiRCLBb 

Deposits per 
populatior 

Professional 
with fixed in- 
come 

Professional 
with variable 
income 

Domestic 

Commercial 

Agricultural 

Industrial 

Indefinite. 

Bengal 

Rs 

53 

55.854 

18,103 

94.43* 

8,537 

3.453 

4,761 

98^7* 

Eastern Bengal 

47 

10,630 

4,088 

S.040 

i,*i 4 

308 

8x6 

93,856 

BiMr . 

81 

14,009 

9,364 

5.041 


3 S 8 

1,961 

9*5 

*7,499 

Bombay 

X4I 

50,171 

8,7x3 

99,397 

8,189 

x, 7 X 3 

6,960 

99,078 

Madias 

80 

45.834 

9 r 445 

91,638 

8,863 

4,610 

7,930 

55,709 

United Provinces 

87 

39.536 

8,355 

39,079 

3,309 

9,799 

9.489 

391*76 

Punjab and Frontier 
Province 

48 

8 S. 0 S 5 

8,363 

a 9 .X 79 

3.996 

1,14a 

3,599 

99.539 

Aasam 

39 

4 i 49 x 

8,043 

3.379 

91X 

533 

49 * 

6,489 j 

Burma 

36 

7,840 

», 37 X 

* 7.435 

1,15a 

186 

S.864 

11,068 1 

Central Provinces 

a? 

9.186 

1,458 

S.807 

853 

267 

*,953 

11,367 

Rajput^na 

81 

5,308 

1,048 

3.307 

355 

49 

43 * 

6,198 

Sind and Baluchistan 

g6 

6,488 

1,362 

5,946 

57 * 

xxo 

870 

9,013 

Total 

44 

363,976 

60,607 

175,60a 

37.930 

* 6 , 43 * 

39,608 

400,487 


The Post Office savings banks made rapid progress at first , 
but the lowering of mterest in 1894-5 from 3I to 3j- per cent., 
and the reduction m 1889-90 of the annual and total amounts 
allowed to be deposited in cash to the credit of an account 
from Rs 500 and Rs 3,000, respectively, to Rs 200 and 
Ff 2 
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Rs 2,000, checked for a time the normal increase of both 
accounts and balances Although the banks have as yet,rela> 
tively few cultivators among their constituents, the amount of 
each year’s deposits vanes regularly with the prosperity of the 
country. Thus, m the famme year 1897-8 the deposits fell by 
23 per cent and the closmg balance by 36 per cent In 
1903-4 the depositors numbered i out of 286 of the total 
population, agamst i out of 4J in the United Kmgdom , and 
the amount at credit of depositors was nearly 7 annas per head 
of the population, against £3 gr \d per head in the United 
Kmgdom 

Life Though the Indian Post Office has not yet established any 
insuranoe system of life msurance open to the general pubhc, it has an 
msurance branch from which any Government servant subject 
to civil rules can obtam a life msurance or endowment policy 
up to Rs 4,000 or an annuity up to Rs 50 a month. The 
scheme was started in 1884 for the benefit of Postal servants, 
and It was extended in 1888 to the Telegraph department, and 
m i8g8 to all other Government avil establishments Of 
8,414 active pohcies at the close of 1903-4, 3,074 were life, 
s,34o endowment, poliaes 

Payment In April, 1890, the Post Office undertook, as an expenmental > 

of military measure, to pay native military pensioners resident m twentv- 
pienBioners 111 .i 

one Districts of the Punjab, and the system was extended m 

1894 to the whole of that Province, including the Districts now 

transferred to the Frontier Province The pensioners are thus 1 

saved from having to travel long distances tivice a year to one 

of the places visited by a pension paymaster. The number of 

mihtary pensioners paid by the Post Office in 1903-4 was 

29,959, and the total amount of the pensions paid to them was 

more than 21 kkhs. 

Sale of At the instance of the Bengal Government, the Post Office 
q^by undertook, m 1892, to act as an agency for the sale of qumine 
offices produced at the Government factory The measure was 
mtroduced tentatively, and the drug was placed on sale at 
post offices m 5'gram powders at J anna apiece, the post- 
masters being given a commission of i anna m the rupee on 
sales On the experiment provmg successful, the measure was 
gradually extended to the whole of India The qumme 
supphed to post offices amounted m 1896-7, the first year in 
which the measure was m force throughout India, to 2,715 Ih, 
and by 1903-4 it had nsen to 5,121 lb , or more than 7,000,000 
5-grain powders The amount sold for J anna is now (1905) 

7 grains. 
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II Telegraph Department'^ 

In 1851 Dr W B O’Shaughnessy, Assistant-Surgeon andExpen- 
Professor of Chemistry in the Medical College at Calcutta, 
obtained sanction to construct expenmental telegraph lines lines 
along the Hooghly from Calcutta to Diamond Harbour, with “ 
a branch from Bishtopur to MaySpur, and an extension from 
KukrSMti (on the farther side of the Hooghly) to Kedgeree, 
makmg, with some short additional sections, a total of 82 miles. 

In the same year, four offices (Calcutta, Mayapur, Bishtopur, 
and Diamond Harbour) were opened for busmess, which was 
pimcipally connected with shipping, and two o±ers (Kukrahati 
and Kedgeree) were added m February, 1852 The receivmg 
instrument was a small galvanoscope, designed by Dr O^Shaugh- 
nessy and made m India, and ffiis pattern continued m use 
until the Morse instrument replaced it early in 1857. 

On these expenmental hnes proving successful, Lord Dal- Extension 
housie obtamed sanction from the Court of Directors for the 
construction of lines from Calcutta to Agra, Agra to Bombay, 

Agra to Feshiwai, and Bombay to Madras, extendmg in all over 
3,050 miles and mcluding forty-one offices These were opened 
for paid message traffic m February, 1855 By 1857 the hnes 
had been further extended, bnnging Mysore, Ootacamund, and 
Cahcut into the system, which then comprised 4,555 miles of 
wire, with sixty-two offices open to the public Dunng the 
Mutoy the Imes m the then North-Western Provinces, and m 
parts of Central India, suffered considerable damage, about 760 
miles being entirely demolished But the Telegraph depart- 
ment was still able to render notable service m connexion 
with the suppression of the outbreak , and the fact that nearly 
2,000 miles of Ime were constructed durmg the following year, 
m addition to the reconstruction of the hnes destroyed, shows 
that the political value of the telegraph was by that time fully 
appreciated Smce then the department has steadily expanded 
year by year At present its Imes and operations extend from 
Mastuj in the north to Kolachel at the extreme south of India, 

1 The use of the word * telegraph ’ is now confined to electnc telegraphy 
In former tunes, however, the word was apphed to the method of signallmg 
messages hy means of a semaphore, of whidi the most notable example was 
the Admiralty telegraph from Portsmouth to Liondon during the French 
War. Early in the nineteenth century (1820-30), the proposal was seriously 
entertained by the Indian Government to construct a senes of towers for 
semaphore signalling, 100 feet high and at intervals of 8 miles, all the way 
from Calcutto to Bombay The scheme never went very far, though some 
of the towers then built may be seen to tins day in Hooghly Distnct 
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and from RobSt Kila on the Perso-BaluchistSn frontier to 
Kengtung in the extreme east of Burma 

Telegraph The first Telegraph Act for India was Act XXXIV of 1854 

^ The Acts which have since been passed, each repealing its 
predecessor, are VIII of i860, I of 1876, and XIII of 1885 
These Acts deal with the pnvileges and powers of Government 
in respect to telegraphs and other cognate matters Rules and 
regulations for the acceptance, transmission, and custody of 
telegrams are pubhshed from time to time in the Gazette of 
India. 

PiBsent The strength of the Telegraph estabhshment on March 31, 

Kfte ^904* “ - 

depart- Officers of the Offices of Direction, Accounts, and 


Superintendence • 34 

Assistant Supermtendenta, Sub-Assistant Superintendents, 
and Foremen of Workshops 146 

Traffic Sub-Assistant Superintendents, Telegraph Masters, 
and Signallers • , 2,361 

Clerks and Subordinates 8,000 


Total 10,541 

The control of the department, which is now (1905) under 
the new Commerce and Industry Department of the Govern- 
ment of India, IS vested m a Director-General, assisted by a 
Deputy and two Directors, The latter are m charge of the 
Traffic and Construction Branches respectively, and are each 
assisted by a Deputy Director, and in the case of the Traffic 
Branch by a Supermtendent also 

The department comprises twenty divisions, each under a 
Supermtendent directly responsible to the Director-General 
Each division mcludes a number of subdivisions, m charge 
of Assistant Supermtendents or Sub-Assistant Supenntendents, 
whose chief duties are the efficient maintenance of lines and 
supervision of offices, and the construction of new Imes. The 
accounts of the Telegraph department are audited by an 
officer, styled Exammer of Telegraph Accounts, whose office 
IS m Calcutta. 


M fli q Imps 

of internal 
oommum- 
catlon 


The mam Imes of mtemal communication now are — 

I Calcutta to Madias via the East Coast 
2. Calcutta to Bombay via Allahal^, Jubbnlpoxe, and Bhu- 
slnral, OT'm Sizu, NSgpur, aud Bhusiwal, or via Allahabad, 
Agio, Jhanal, and Bhnsawal 
3 Calcutta to Xarichi via Agia and Hyderabad 
4* Calcutta to Simla via Agra and Delhi 
5 Calcutta to Rangoon : via Akyab 
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6 Calcutta to Mandalay via Akyab and Rangoon, or via GanMti 

and Manipur 

7 Bombay to Madras along the Gnat Indian Peninsula and 

Madias Railways , or along the Southern Mahiatta and Madras 

Railways 

8 Bombay to Karachi via Ahmadabad and Deesa; or via Bhu- 

sawal, MarwSr Railway Junction, and HydeiSbad 

9 Bombay to Calicut via Bangalore and Mysore 

10 Madras to Calicut • via Jalaipet and Podanur 

1 ] Madras to Tuticorin, &c along the South Indian Railway 

la Karachi to Quetta via Sukkur 

13 Karachi to Lahore via MultSn 

The earliest telegraph line constructed in the neighbourhood Construc- 
of Calcutta (1851-2) comprised overhead and underground 
sections, and mduded the crossing of the Hooghly and Haldl material 
rivers The overhead portion consisted of an unmsulated non 
rod conductor, f of an mch m diameter and weighing 1,250 lb 
per mile, m lengths of feet welded together end to end 
It was supported on bamboos, 15 feet high and 200 to the 
mile, coated with coal-tar and pitch, and strengthened at 
mtervals by posts, eight or ten to each mile, of teak, sd/ 

(Sdor^a ra^usfa), or iron-wood The conductor was secured 
to the posts by means of strong iron clamps The under- 
ground line, used m Calcutta and its suburbs, had a conductor 
similar to that of the overhead Ime, protected with two layers 
of Madras cloth saturated with melted pitch and tar, and laid 
m a row of roofing tiles filled with a melted mixture of sand 
and resm The nver cables were of English-make gutta- 
percha-covered copper wire, which was secured, for protection 
agamst draggmg anchors, in the angles of a iron chain cable 
One of these cables was laid across the Hooghly {2,070 yards) 
at Diamond Harbour, and another across the Haldl (1,400 
yards) at Kedgeree 

The construction of the long Imes from Calcutta to Peshawar, 

Agra to Bombay, and Bombay to Madras, with some important 
branches, was begun m 1853 A lighter conductor was used 
for these Imes, and the supports were generally of a more 
substantial character In most cases spars of teak, sa/, fir, 
iron-wood, or black-wood {Termtnalta elata) were used either 
as entire posts, or m combination with iron scre^-piles, or with 
pedestals or columns of masonry Gramte obelisks consisting 
of single slabs, 16 feet above ground, formed the supports on 
a length of 322 miles of the Bombay-Madras line, while m 
some localities toddy palms, with tops of sdi to provide insula- 
tion, were the only supports Some of the Imes had msulators, 
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made m India, or obtained from England, while others were 
uninsulated In 1856 iron tubes were mtroduced for portions 
of posts , and as the advantage of iron over wood for supports 
was more fully recognized, entire tubular iron posts of Hamil- 
ton's and other patterns were imported, and between 1861 and 
1863 the lines were extensively reconstructed with these posts 
The supports now used are chiefly tubular iron posts, or old 
iron rails purchased from the railways. 

Various patterns of insulators have from time to time been 
adopted The patterns now imported are pnncipally those 
known as the ‘ 0 P P ‘ Siemens* No 38,* and Johnson and 
Philhps* oil msulators y but other special patterns are imported 
for telephones, and for town and field telegraph Imes The 
heavy iron rod at first used as a conductor was found difficult 
of manipulation, and lighter wires were gradually mtroduced 
As the result of trials made between 1884 and 1886, hard- 
drawn copper wire was substituted for iron wure on some mam 
circuits, and its use has been considerably extended of late. 
The conductors now used are chiefly iron wire of 600, 450, and 
300 lb per mile, and copper wire of 300 and 200 lb 
Tele- In 1873 the Telegraph department undertook the duty of 
v^es, instruments, and technical supervision to state 
and omals. railways, at fixed rates of rental The same duties are under- 
taken for the telegraph service estabhshed m connexion with 
the canal systems of India, and wires are also provided on 
Similar terms for all new assisted or pnvate railways, the supply 
of instruments and the supervision of their offices bemg m this 
case optional 

Combined In 1883 an arrangement was made between the Postal and 
pMt and Td^aph departments, under which the latter constructs and 
mamtams short branch hnes to selected outlying post offices, 
and fits up mstruments m them, the Postal department under- 
taking the workmg of the tdegraph offices thus opened, while 
the techmcal and traffic supervision rests with the Telegraph 
department. The results of this system have been mentioned 
m the * Post Office * portion of this chapter {ante^ p 433) 

Tdc- The Tdegraph department is also charged with the duty of 
m^tojy” supplying tdegraph and telephone systems for mihtary expedi- 
pnrposes tons, and for use in connexion with the fortifications and 
defences of the country It trams annually a large number of 
British soldiers in tdegraphy, and employs m many of its 
offices a proportion of those so trained, thus mamtaming a 
reserve of qudhfied mihtary tdegraphists for service m the fidd 
in tune of war 
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An installation for ■wireless telegraphy having been worked 'Wireless 
successfully for some time between Port Blair m the Andamans telegraphy 
and Diamond Island on the Burmese coast, the route was 
opened to public traffic m September, 1905, and regular and 
perfect commumcation in ordinary circumstances is thus main* 
tamed with the Andaman Islands 

The following are the dates on which the easting tele- Commnm- 
graph connexions with countries outside India were opened 
to traffic — conntnes 

India to CeyloDi 1858 

Indo-European route to United Kingdom, via Turkey, 1865 
Indo-European route to United Kingdom, via Teheran, 1870 
Eastern Company’s route, Bombay to Aden, 1870 
Suez route to United Kingdom, 1870 

Eastern and South Afncan Company’s route from Aden to Bnrban 
(Natal), via Zanzibar, Mozambique, and Loiiien90 Marques, 1879. 

Eastern Extension Company’s route from Madras to Penang, Smgapoxe, 
and Batavia, 1871 

Batavia to Port Dsuwin (Australia), 1872 
Smgapore to Hongkong, 1871 
Hongkong to Shanghai, 1871. 

Great Northern Company’s rente from Shanghai to Nagasaki, 1871 

Nagasaki to Vladivostock, 1872 

Bhamo lonte to China, 1895 

Moulmein to Bangkok, via Amya, 1883-4. 

„ „ via Myawaddy and Raheing, 1886-7 

The Indian Telegraph department transfers telegrams to 
the Indo-European Telegraph department at Karachi , to the 
Eastern Telegraph Company at Bombay ^ and to the Eastern 
Extension, Australasia, and Chma Telegraph Company at 
Madras, while it has wire coimexions with the Chinese 
Imperial Telegraphs at Nampaung m the Bhamo Distnct, and 
with the Siamese Telegraphs at Myawaddy and at Smbyoodme. 

It also mterchanges traffic with the telegraphic systems of 
Ceylon and Portuguese India, and of the Kashnut State The 
connexions with China, Kashmir, and Portuguese India are 
worked under special agreements , the other connexions imder 
the International Telegraph Regulations 
AB telegrams on the service of the state are paid for, except Payment 
those relating to the service of the Postal and Telegraph 
departments ^ 

When, m 1855, the hnes of the department were first opened Inland 
for telegrams from the public, the tariff was fixed at one rupee 
for each sixteen words (including the address) for transmission 
over 400 miles of telegraph line, and a double charge was 
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levied on telegrams presented between 6pm and 6 a m After 
several expenmentsd modifications, a revised tariff was intro^ 
dnced m January, 1882, under which the charge was made uni- 
form for ail hours of the day and mght and for any distance, and 
the address was signalled free in all cases For the purpose of 
this tariff, telegrams were, after 1886, divided into three classes 
Urgent, Ordmary, and Deferred The charge for an Ordinary 
telegram was one rupee for eight words and 2 annas for each 
additional word Urgent telegrams were charged at double, 
and Deferred telegrams at half, the rate for Ordinary telegrams 
From the ist of January, 1 904, the tanff was again reduced In 
the case of Ordinary and Urgent telegrams the number of words 
for the immmum charge of R i and Rs 2 was raised from eight 
with a free address, to sixteen including the address The 
charge for Deferred telegrams was 4 annas for four words, with 
I anna for each additional word, and the address up to six 
words was signalled free Durmg the calendar year 1904 there 
had been an increase (as compared with 1903) of 43 per cent 
m the number, and of 7 6 per cent m the value, of pnvate 
Deferred messages, largely owmg to this change of tanff 
From July, 1905, the adi:ess of Deferred messages has no 
longer been signalled free, but ten words, indudmg the address, 
may be sent for the minimum charge of 4 annas 
Foreign The onguial tariff for messages between India and the United 

Kingdom was £5 per twenty words This was reduced at the 
Kingdom Vienna IntemationalTelegraph Conference (1868) to £ 2 1 yr 6^ 
In 1871 this tanff was raised, at a special Conference at Berne, 
to £4 10s , and at the St Petersburg Conference of 1875 
a word-rate was estabhshed, which was fixed at 5^ francs via 
Suez or TeherSn and 5 francs via Turkey In 1879 these 
rates were somewhat raised, but at the Berlin Conference of 
1885 they were reduced to 5 and 4J firnics respectively In 
March, 1902, the rate per word via Suez or Teheran was 
reduced to 2S 6^, and m August, 1905, was further reduced to 
2S The rate per word via Turkey, which was 2s sd since 
January, 1903, was also reduced at the same time by 
Foreign Th® foreign countnes, being made up of the shares 

conntncs of the different Admimstrations concerned, are liable to 
generahy. ^ accordance with the alterations in rates made by them, 
as also with the route employed Tables showmg these are 
given m the Indian TeUgraph Gutde^ pubUshed quarterly 
Ceylon is, for telegraph purposes, a Foreign Administration, and 
telegrams to that colony are charged at 3 annas a word from 
In^ and 4^ annas from Burma 
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Press telegrams enjoy the pnvilege of dispatch at a far lower Press and 
rate than is allowed for ordinary pnvate messages Thus the 
chaige for an inland press Deferred message is about one> telegrams 
sixth of that usually levied) and for a foreign press message 
about one-third Government telegrams, on the other hand, 
are charged at the same rate as ordinary pnvate messages 

Telegrams tendered at offices of the Telegraph depart- Telegraph 
ment are stamped to the requisite amount with special telegraph 
staipaps , those tendered at combmed post and telegraph offices 
may be prepaid in either telegraph or postage stamps Certain 
post offices which are not telegraph offices are empowered to 
receive telegrams from the pubhc and to grant receipts for 
them Such telegrams are transmitted by post to the nearest 
telegraph office for dispatch 

The table m the Appendix (p 445) shoas the growth of Growth 
the operations of the Indian Telegraph department between ' 

1 860-1 and 1903-4 In the first-mentioned year about 11,000 traas- 
miles of telegraph line were open, with 145 telegraph offices 
In 1903-4 there were nearly 60,000 miles of Ime, with 2,127 
offices, which dealt with more than 7,250,000 messages, of which 
nearly 6,500,000 were for the public The net revenue earned 
by the department showed a profit in that year of 3 7 per cent 
on its capital outlay But taking into account home charges, 
including those of the Indo-European Telegraph department, 
which IS referred to later on, and which is entirely distmct from 
the Indian Telegraph department m respect of administration, 
the net result m 1903-4 was (approximately) a loss of 9 lakhs 
to Government m respect of Telegraphs 

In 1881 and 1882 the Government of India granted to the Telephone 
Onental Telephone Company hcences to establish telephone 
exchanges at Bombay, Madras, Calcutta, KaxSchi, and Rangoon* pnvate 
At the same time permission was given to the company to lines 
erect pnvate hnes, each under a separate licence, m the 
locahties covered by the exchange licences But the Govern- 
ment of India expressly reserved full power to erect exchanges 
itself, for its own purposes anywhere, and for the public in any 
place for which no licence had been granted to a pnvate com- 
pany, It also reserved the power to grant licences to more than 
one company The Onental Telephone Company has trans- 
fened its licences for Calcutta, Bombay, and Kaa^chi to local 
companies, and hcences have been subsequently granted 'for 
exchanges at Moulmein and AhmadSb&d 

The Tdegiaph department supphes telephone exchanges 
and pnvate telephone lines for the use of the vanous depart- 
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ments of Government, and, where the requirements of the 
public m this direction cannot be met by pnvate companies, it 
also undertakes the provision of telephones for mumapahties 
and other local bodies, as well as for pnvate customers The 
following figures show the extent of the departmental opera- 
tions m telephone work, excludmg systems supphed for the 
use of railways or canals — 


Year 

No. of 
exchanges 

No of 
exchange 
connexions 

No of pnvaAe 
line offices 

Amount of 
yearly sub- 
scnptxons 

1882 

8 

56 ! 

147 

Ri 

40^9 

1890 

13 

93 , 

224 

53>794 

1900 

46 

401 1 

555 ; 


1903 

71 

838 

708 

i, 95 .« 9 * 


Indo- 

European 

Tde^aph 

depart- 

ment 


The Indo-European Telegraph department has charge of 
that portion of the system of telegraph between England and 
Karachi which is owned by the Government of India It 
mcludes (i) The Persian Gulf section, which runs from 
Karachi to the head of the Persian Gulf, and connects the 
Indian tdegraph Imes, which terminate at Karachi, with the 
Persian section at Bushire and the Turkish telegraphs at Fao. 
The system consists of one cable and an overhead Ime from 
Karachi to Jask, about 660 miles west of Karachi, and of 
cables thence to the head of the Persian Gulf There is also 
a cable from Maskat which connects with the system at Jask. 
(u) The Persian section, which runs from Bushire, through 
Shuaz and Ispahan, to Teheran, consists of an overhead Ime 
worked under a concession from the Persian Government 
The duties of the Persian section mclude the maintenance of 
the Persian Government line from TeherSn to Meshed, and of 
the Ime now bemg constructed from Kashan to the Baluchistan 
frontier, via Yezd and Kerman 
The Indo-European Telegraph department is under the 
direct control of the Secretary of State for India, and is 
administered by a Director-m-Chief who has his head-quarters 
m Inndon. The Persian Gulf and the Persian sections are 
each under a Director, with head-quarters at Karachi and 
Teheran respectively. 
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merits of Govemraent, and, where the requirements of the 
public in this direction cannot be met by pnvate companies, it 
also undertakes the provision of telephones for mumapalities 
and other local bodies, as u^ll as for pnvate customers The 
following figures show the extent of the departmental opera- 
tions in telephone work, excludmg systems supplied for the 
use of railways or canals — 


Ybar 

No of 
ochaages. 

No of 
exchange 
conoexiona 

No of private 
line offices. 

Amount of 
yearly sab- 
scnptions 

1882 

8 

5^ 

J47 

Rs 

40,069 

1890 

13 

93 

224 

53.794 

1900 

46 

401 

555 

i.6i.i»7 

1903 

71 

838 

708 

i.95>69> 


Indo- The Indo-European Telegraph department has charge of 
Enropean that portion of the system of telegraphs between England and 
depart^^ Karachi which is owned by the Government of India It 
mcnt mcludes (i) The Persian Gulf section, which runs from 

Karachi to the head of the Persian Gulf, and connects the 
Indian telegraph lines, which terminate at KarSdn, with the 
Persian section at Bushire and the Turkish telegraphs at Fao. 
The system consists of one cable and an overhead Ime from 
Karachi to Jask, about 660 miles west of Karachi, and of 
cables thence to the head of the Persian Gulf There is also 
a cable jBrom Maskat which connects with the system at Jast 
(11) The Persian section, which runs from Bushire, through 
Shiraz and Ispahan, to Teheran, consists of an overhead line 
worked under a concession from the Persian Government 
The duties of the Persian section include the maintenance of 
the Persian Government Ime from Teherln to Meshed, and of 
the Ime now bemg constructed from Kashan to the Baluchistan 
frontier, via Yezd and Kerman. 

The Indo-European Telegraph department is under the 
direct control of the Secretary of State for India, and is 
administered by a Director-m-Chief who has his head-quarters 
m London. The Persian Gulf and the Persian sections are 
each under a Director, with head'-quarters at Elaiachi and 
Teheran respectively. 
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CHAPTER IX 

RENTS, PRICES, AND WAGES 
/• Rents 

Indian rents have had a history very different from that of Origin and 
rents m Europe Throughout the periods of native rule for 
which we have histoncal data, the prevailing custom was for Indian 
the cultivator to deal direct with the representative of the state, 
and the whole of the economic rent passed straight from one to 
the other Even when there was an intermediary, and when 
that intermediary enjoyed to a greater or less degree the other 
madents of propnetary nght, he seldom received any substantial 
shaife of the profits of cidtivation, and such dues as he might 
mtercept would more fittingly be classed as fees or perquisites 
than as rent m the proper sense of the term As the several 
Provinces passed under Bntish rule, the Government at first 
contmued the native practice of taking as land revenue the 
whole, or nearly the whole, of the economic rent When the 
intermedianes were few or weak the Government dealt direct 
with the cultivator , and it still does so m what are called the 
‘lyotwin’ areas, which mclude Bombay, Burma, Assam, and 
the greater part of Madias Where, on the other hand, the 
mtermedianes were numerous and powerful, as m the zamindSn 
tracts of Bengal and the Umted Frovmces, the Government 
dealt with those mtermedianes, leaving them to collect the 
rents firom the cultivators and, when paymg the proceeds to 
the state, to retain a small proportion, generally lo per cent , 
for their own use It is from this percentage that the payments 
now representmg the net rental have developed, and the 
development has been along two mam lines of expansion In 
Ben^ the Government demand, representing at the time of 
Its assessment 90 per cent of the economic rent, was fixed m 
perpetuity m 1793 , but the extension of cultivation, and the 
nse m the value of produce, since that date have been so 
considerable that the Government revenue at the present day 
is estimated to absorb no more than 25 per cent of the 
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economic rental, leaving 75 per cent to be enjoyed as a net 
rent by the landlords or other parties who now stand between 
the cultivator and the state In the other Provinces the 
Government demand has not, as a rule, been fixed m per- 
petuity, and IS liable to revision at intervals of twenty to thirty 
years', but owing to the gradual influence of Western views 
regarding the character and pohtical value of propnetorship m 
land, the state has by degrees reduced its share of the profits 
from 90 per cent to a maximum of about 50 per cent , leaving 
the remainder as a substantial net rental in the hands of the 
persons whom it has recognized as landowners The pecu- 
liarity of Indian rents hes therefore m this fact, that whereas m 
most countries the land revenue is an assignment from the ijent 
made by landowners to the Government, m India the net 
rent is, historically speakmg, a relinquishment of part of the 
profits of land by the Government to the landowners^ 

The Rent Durmg the first half of the mneteenth century, while the 
Act of mcidence of the land revenue was still high and land of much 

question, though frequently 
pancy’ and discussed, was not looked upon as one of special urgency 
*non-oc- But as population mcreased and the competition of tenants for 
became more keen, it was felt that some system should 
be prescribed by law to guide the landlord^ and the courts m 
matters of enhancement and eviction, and with this object 
Act X of 1859 (India) was passed for the regulation of rent 
questions in Bengal, Agra, and the Central Provinces In 
dealmg with the tenants this Act reproduced and crystallized 
a distmction which had, m a vague and mdeterminate maimer, 
governed the treatment of cultivators under the native regime 
It may be said generally that under native rule the cultivator was 
never ousted from his holding so long as he paid the dues 
expected from him , smd although there was no^mg in law or 
theory to prevent the mdefimte enhancement of such pay- 
ments, the cultivators were so few and so valuable that in 
practice the enhancements seldom exceeded the full economic 
rent In addition, however, to the cultivators so treated, there 
was always a class of men who were on a more temporary 
footing— men who came from outside villages or constantly 
wandered from place to place, and it was felt that as regards 
these men the same customary obligation did not apply. The 
Act of 1859 accordingly divided the tenants, on the above 
Imes, mto ‘occupancy’ and ‘non-occupancy,’ and gave to the 
former a greater degree of protection than to the latter, In 
^ See Yol IV, chap yu, Land Reventie, 
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distinguishing the two classes the pnnaple of prescnption was 
followed as the best practical guide, and the continuous 
cultivation or holding of land for twelve years was declared to 
entitle the tenant to a ‘right of occupancy’ m the land so 
cultivated or held 

A similar distinction was preserved in various local Acts Subsequent 
passed subsequently to 1859, but as time went on the protection 
thus afforded to tenants was found to be inadequate. The dan 
inquiries of the Famine Commission in 1880 showed that m Pro^^nces 
many tracts the rents were too high ^ that the cultivators were 
by the conditions of their life debarred from other means of 
subsistence > and that the pressure of high rents entailed a 
great deal of unnecessary poverty, and consequent inability to 
withstand the attacks of famme The subject had meanwhile 

attracted special attention in Bengal, where the whole question 
was threshed out with great thoroughness and no httle 
acrimony, and a Bengal Act representing the result of these 
inquiries was passed m 1885 This Act has been accepted m 
many respects as the standard of rent legislation for India, and, 
along with the recommendations of the Famme Commission 
of 1880, has led to the gradual revision of the rent legislation 
of other Provinces In Oudh, where the land is mainly owned 
by large propnetors m an exceptionally strong position, and in 
the Punjab, where the owners are small farmers and only half 
the land is let to tenants, the Provmoal legislation has certam 
local pecuhanties, but m Bengal, Agra, and the Central 
Provmces, though the specific provisions of the laws differ, 
there is a general similarity m their outlme 

The position of rent legislation in India at the present time Present 
may be briefly described as Mows —In all the Provmces 
above mentioned the law recognizes the two mam classes of tenants 
tenants already referred to, occupancy and non-occupancy ^ 

As regards the qualification for occupancy rights, a twelve-year 
rule IS now followed only in Bengal and the Provmce of Agra. 

In Oudh rights of occupancy were granted to certam classes of 
ex-propnetors only, and m the Punjab they can be claimed 
on certam specified histoncal grounds, but not on mere lapse of 
time The twelve-year rule was m force m the Central Provinces 
tiU 1884, but was m that year superseded by a provision which 

1 Other of tenants are also recognized m several Provinces, under 

the names of tennre holders, tenants at fixed rates, absolute occupancy 
tenants, &c., at one end of the scale, and sub-tenants at the other, hut the 
bulk of the rent legislation is concerned with the two classes mentioned m 
the text, 

VOL. ni G g 
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allows tbe purchase of occupancy nghts by an ordinary tenant 
at two and a half times the annual rental In the Provmce of 
Agra, where the old rule of prescription is still retained, special 
precautions have been taken to prevent the dehberate shifting 
of tenants by the landlord to defeat their claims, and the 
tenant’s continuous possession is held not to be disturbed by 
re-distnbution or exchange of holdmgs In Bengal a further 
step has been taken, and every tenant who has continuously 
held land in a village for twelve years has a nght of occupancy 
m all land that may at any time be held by him in that 
village. ' 

Enhanoe- Landlord’s improvements, or an mcrease m the area of the 
holdmg, are everywhere accepted as proper grounds for 
enhancement An occupancy tenant’s rent can generally 
(subject to certain restrictions) be enhanced by contract, but 
m some Provmces the mterposition of a Government oflScer is 
m any case required When an enhancement is made on suit 
or apphcation, it is subject to certam prescnbed hmitations 
The Act of 1859 allowed enhancement up to the prevailing 
standard of occupancy rents m the neighbourhood, or up to 
the limit mdicated by a nse m the value of produce \ and this, 
with some later modiftcations, is still the rule m force m 
Bengal and the Provmce of Agra. In the Central Provmces 
enhancements not exceedmg 25 per cent may be made if the 
rent fixed at the last land-revenue settlement was less than the 
full rent assessable, or if there has been a rise of prices smce 
the settlement. In Oudh a nse of pnces is not taken mto 
consideration, but in enhancements regard is had to the 
prevailing occupancy standard, or to a certam proportion of 
the prevaihng non-occupancy rates m the neighbourhood In 
the Punjab neither of the old rules of 1859 is now followed, 
and the occupancy rents are limited to a standard based on the 
land revenue and varying ftom one-eighth to three-fourths in 
excess of the assessment In all Provmces where the land 
revenue is subject to periodical re-assessment, the rent can be 
altered at the time of the revenue settlement, otherwise an 
occupancy rent once fixed is unalterable (except on the ground 
of change of area or landlord’s improvements) for a further 
period of five, ten, or fifteen years as the case may be, the term 
being shortest in Oudh and longest m Bengal 
The protection accorded to a non-occupancy tenant is of 
course less than that above described, but his rent is not, 
except m the Punjab, left entirely to the disoretion of the 
landlord. The Bengal Act allows a tenant who sues against 
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enhancement to have a fair and equitable rent fixed for him on 
the basis of the prevailmg rates, and the law in the Province of 
Agra allows a siimlar pnvilege to tenants who have held on a 
seven years’ lease In Oudh an enhancem^t, whether agreed 
to on contract or awarded on a suit, may not exceed 6J per 
cent of the existmg rent, and the corresponding hmit in the 
less developed Central Provinces is 33 per cent A special 
feature of the law in the Central Provinces is that an officer 
re-assessing revenue is required to fix the rents of all non- 
occupancy tenants , and a general revision of rents on a some- 
what similar system can, if necessary, be set in motion by the 
Government m the Province of Agra and m Bengal A non- 
occupancy rent once fixed is generally protected from further 
enhancement for a term of five or seven years 
An abatement of rent can be adjudged, generally speaking, Abatement 
on conditions inverse to those pennittmg of judicial enhance- 
ment, and m cases when a Government officer is invested with 
general powers to fix fair rents he necessarily has the power to 
reduce rents which are excessive In some Provmces the courts 
possess, to a certain extent, power to remit rent when the 
produce has been injured or destroyed by natural causes , and 
in the temporarily settled Provmces a suspension or remission 
by Government of its revenue entails, or is conditional on, a 
correspondmg suspension or remission of the rent 
Lastly, as regards the recovery of anears, the general Recovery 
tendency of modem l^slation m India is to reduce the®^“"“®* 
landlord’s summary powers of recovery, while simplifying 
the procedure of recovery through the courts. The special 
processes of ejectment and distramt are now subjected to 
considerable safeguards against possible oppression As a 
general rule, both occupancy and non-occupancy tenants can 
be ejected for arrears, but the ejectment must be by notice 
or suit, and the procedure must be m accordance with the 
conditions laid down by the legislature In Bengal and the 
Umted Provmces the landlord has also a remedy by distress, 
but his powers are far less extensive than they were under 
the old Bengal Regulations. The distraint is confined to the 
crops of the holdmg m arrear , reaping and threshmg may not 
be mterfered with, the arrear for which distramt is made must 
be of recent ongm^ and the distramt must either be made 
through a court ot reported at once for the courl^s uilormation. 

In the Central Provmces and the Punjab there is no actual 
power of distramt, but m the former Provmce crops can be 
attached pending a deci^euibr liie^ajxeacSf^ndLdi^ 

Gg 2 
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the produce be already attached, the rent can be recovered 
therefrom 

Rentxn The above represents briefly the present condition of the 
law regarding rents in Northern and Central Indian In the 
‘ryotwan’ areas, where the Government deals directly with 
each occupant of land, and where large propnetors have either 
disappeared or never existed, the land is cultivated to a much 
larger extent by the landholders themselves and rents are far 
less prevalent The feet that the Government revenue gener- 
ally fells far short of the economic rent has, however, led to 
a certain amount of sublettmg m the ryotwan areas , and 
although m most of these Provinces the legislature has hitherto 
exercised little or no mterference in rent matters, the mcreasmg 
tendency to sublet gives nse to the presumption that the 
position of sub-tenants m ryotwan tracts will before long 
be subjected to more detailed control than has hitherto been 
the case. 

Bents paid Speali:mg generally, the legislative provisions already dis- 

in kind, cusged deal primarily with cash rents The original form 
of rent m India is, however, a kmd-rent, taken, as a rule, m 
the form of a share of the gram heap The mconvemences 
connected with this pnmitive phase of rent led to various 
developments, such as the division of the standing crop by 
appraisement, or the payment of the landlord’s share of 
the gram at a stipulated pne^rate, or, if the crops were 
difficult or mconvement to divide, a cash rate per acre 
would be paid on them, or a cash rate per acre might be 
taken on the entire holding, or, finally, a lump sum m gross 
would be assessed on the tenancy as a whole The payment 
of rent m kmd is, however, still exceedingly common m all 
parts of India. Generally speakmg, it is prevalent in tracts 
where the country is yet undeveloped, or where the crops are 
liable to extreme variations of out-turn, or where the tenants 
are much depressed , but there are marked exceptions to these 
general statements, and the adoption of a cash or produce 
basis for rental is largely a matter of custom. The produce 
system has both disadvantages and ments it opens &e door 

^ In portions of the Madias Presideacy also, where there are large pio- 
pnetors holding under a permanent land-revenue assessment, such propnetors 
are bound, by an Act passed in 1865, to enter into mutual wntten agree- 
meats with their tenants as a pidimmary to the grant of assistance by the 
courts m distraint, eviction, &c., and the courts, in dealmg with smts to 
enforce such wntten agreements against a tenant, are enabled to adjudicate 
on enhancements of rent An improved and more elaborate Bent Act for 
Madras is at present (1905) under consideration 
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to much fraud, uncertainty, and oppression , but on the other 
hand, it apportions the rent exactly to the produce, and thus 
avoids the seventy with which a fixed cash rent must fall upon 
a tenant in years of scaraty. Where kind-rents prevail, many 
of the questions with which the rent laws concern themselves 
disappear from view Enhancements and abatements, for 
instance, due to changes m area, to improvement and dete- 
rioration, or to the rise and fall of pnces, adjust themselves 
automatically Otherwise, and with some necessary modifica- 
tions, the provisions of the rent laws apply generally to produce- 
rents as well as to those m cash \ and there are usually speaal 
conditions providing that disputes about the division or ap- 
praisement of the crop shall, on the apphcation of one of the 
parties, be decided by a revenue ofldcer, and that under certam 
circumstances a kmirent may, by the same agency, be con- 
verted mto one m cash. There are no general statistics 
regardmg the expansion or contraction of the area under 
kmd-rents, but it is usually believed that, taking India as 
a whole, the system of cash rents is slowly gaming ground 
concurrently with the general development of the country 
Detailed statistics regarding rent are not, as a rule, available Rent 
for any but small areas, and in Bengal they are almost 
entirely wanting. The following table collects the chief 
data of mterest for the zamlndSn Frovmces accordmg to 
recent returns — 



Bengal 

Agra. 

Ondh. 

Punjab 

Central 

Provinces. 

Average area hdd ky pro> 
pnetor (m acres) 

Average area of tenant’s hold- 

59 

i6 

71 

16 

335 

118 


mg (m acres) 

Percentage of total cultivated 

* 

Ht 


a8 


area held by tenants . 
Percentage of rented area held 

* 

78.9 

878 

541 

77*1 

by tenants enjoymg occu- 
pancy or equivalent nghts . 

* 

454 

63 

199 

69*5 

Percentage of gram-rented 
area to total rented area 
Incidence of cash rents per 

a 

6a 

198 

566 

* 



cultivated acre (m rupees) 

35 

4.a 

53 

37 

07 


« Information not available. 


The figures require certain reservations and explanations 
which need not be entered mto here, but they may be 
accepted as showuig with sufficient accuracy the general 
conditions connected with rent in India. With reference 
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to the madence of the cash rental, it may be observed that 
the rent of protected tenants is in some Provmces mamtamed 
by law at a standard below that of tenants-at-wiU, while m 
other Provmces it is not so restncted, and may even, owing to 
the occupancy tenants’ possession of the best lands, be higher 
than the prevalent non-occupancy rate 
Muence As to the madence of the rents generally, this may be said 
OT to depend on the interaction of three forces— custom, com- 
” petition, and legislaton In the early days of British rule 
custom was everywhere paramount, and even now the influence 
of competition is comparatively restricted. A nse of pnces, 
for mstance, even m unfettered tenanaes, does not necessarily 
entail a concurrent rise m rents the rental in such cases rises, 
as a rule, considerably after pnces and by no means m exact 
conformity with them The rent legislation of India has this 
special characteristic, that it starts from a basis of custom and, 
while acceptmgthe legitimate influence of competition, seeks to 
confine that influence within reasonable hmits It aims not 
so much at the curtailment of advantages naturally accrumg to 
landlords, as at the mamtenance of nghts already conferred 
on tenants by custom. Custom is therefore still, to a large 
extent, the foundation of Indian rents, and the presumptions 
of unfettered competition, which pervade the standard eco- 
nomic conceptions of rent, can only be apphed with large 
reservations to existmg conditions m India 

II Pnces and Wages 
Retail Pnces 

The data No records exist of pnces m the intenor of the country 
except for the staple food-grams and salt, which are the articles 
lecords. most commonly bought and sold. Smce 1873 th®se pnces 
have been reported m fortmghtly returns from most Distncts^ 
and have been regularly published m the Gazette of India 
From these, and from earher local returns, a compilation of 
each year’s pnces is made, which has, smce 1884, been 
pubhshed annually m the offiaal publication entitled Pnces and 
Wages in India^ the record of pnces commencing with the 
year 1861 For previous years the information becomes 
more and more mcomplete the feither back the mquiry is 
earned, and is not whoUy to be depended on, though vanous 
official records exist of pnces in such penods Thus, m a 
report on wages and pnces dunng the years 1858-70, pubhshed 
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in 1871 by the Government of the Umted Provmces, a state- 
ment, obtamed from merchants* books, is given of the price of 
wheat at Bareilly from 1805, at Ghazia,bad from 1831, and at 
Saharanpur, Muttra^ and Aligarh from 1840 Old prices are 
also obtainable from settlement reports and local gazetteers 
The Bombay Gazetteer gives prices of millet at Broach from 
1782 m broken penods, and contmuously from 1810, at 
Bhaunagar from 1783, with but few omissions , and for several 
other places from the early years of the nmeteenth century 
These pnces, with those of nee m Kanara and Madras, from 
1824 and 1811 respectively, were averaged, and lUustrated with 
a senes of diagrams, by Mr Chambers, Meteorological Reporter 
for Western India, m a paper, wntten m Apnl, x886, on the 
variations of pnces m the Bombay Presidency, which examines 
the possible coxmexion between pnee variations and the 
penodiaty of sun spots Similar variations over a long senes 
of years, starting from the early part of the nineteenth century, 
were given m tabular and diagrammatic form by Mr Pedder of 
the India Office, in a memorandum on pnces embodied m the 
Parliamentary Blue Book exhibiting the * Moral and Matenal 
Progress of India* m 1882-3, the grains selected bemg in 
this case bajra (Penmseium iyplmdmni), jowar [Andrefogon 
sorgAum), wheat, and nee, at four typicsd marts The salient 
feature of all these pnee statements is the same namely, the 
immense vanation of pnces between years of good and bad 
harvests which resulted from the absence of trade and commum- 
caUons, except m the mantime Distncts of Western India, 
which were opened to trade m very early times and where 
the fluctuations were consequently withm much narrower 
limits The isolation of many Distncts before the opemng 
up of the country by railways and roads depnved them of 
any outlet for their surplus m times of plenty, and m penods of 
scaraty or famme made them depend wholly on their own 
supphes Thus, an abundant harvest produced prices which, 
according to modem standards, seem extraordinarily low, while 
a failure of the crops meant a range of prices proportionately 
much higher than can now be reached, or caused heavy 
mortality from starvation Among several examples of the 
levelling effect on pnces of improved communications, Mr 
Pedder ates the followmg case In 1838 there was a severe 
fflTninft in the Umted Provinces, and the pnee of wheat at Agra 
rose to 13^ seers ^ per rupee, while at KhSndesh the pnee of 
jowdt was as low as 61 seers In 1861 and 1869 there were 
^ A seer is about a lb 
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again Amines in the United Provinces and no failure in 
Khandesh. But the railway had meanwhile brought Kh§ndesh 
into direct communication with Agra, and when the pnce of 
wheat in Agra was 14 and 12 seers per rupee the price of jowar 
m Khandesh rose to 16 and 12^ seers 
Rise of Other noticeable features are the tendency of pnces to fall 
?8fe dunng the first half of the nineteenth century, and the marked 
nse which occurred about i860, and which is attnbuted by 
Mr Pedder to the great economic change introduced by the 
rapid growth of the export trade and the expansion of the 
circulating medium Under native rule such limited trade as 
existed was mainly earned on by baiter, and a large portion of 
the receipts and disbursements of the Government was m 
kmd. The mtroduction, with Bntish rule, of money payments 
to and by Government, the growth of trade, and the general 
mcrease of prospenty and production ansmg from peace and 
a settled admmistiation, caused pnces to drop until a nse was 
brought about by a large influx of silver, which allowed the 
currency to expand m a greater degree than the duties thrown 
on it. 

Cora- In companng early pnces with those pubhshed from 1861, 
It must be remembered that the former, which are generally 
Lfore and taken from settlement reports, are the h^est pnces obtained 
by the cultivator, while toe latter are toe retail pnces paid by 
* ** the consumer The harvest pnces, besides being necessarily 
far lower than the retail figures, are no gmde to toe average 
pnce of the year, for the crop is often sold to a banker, gram- 
dealer, or merchant who has made advances and bargamed for 
Its purchase beforehand, at a pnce not likely to be unfavour- 
able to himself The gram trade as it now exists is quite a 
modem development, resulting from the estabhshment of 
ampler means of transport and communication, yet it is a 
common fallacy to compare modem pnces, which approach to 
one level at all places accessible by railway, and which m 
times both of plenty and of acute famine are real commercial 
quotations, with toe purely local figures formerly recorded m 
isolated tracts, where a bumper harvest produced nominal 
pnces, and a complete Mure, with toe usual accompaniment 
of mtense famine, made gram practically pnceless. 

Standard In considenng the course of retail pnces from 1861, it will 
food- ijQ convenient to take toe seven pnncipal food-grams for which 
^ a complete record exists. In tabulating toe figures, toe 
average of toe Distnct pnces for each Provmce, or part thereof, 
where toe gram is largely grown for food, is taken from Pnm 
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and Wages in India and formed mto a general average, for 
although this method is doubtless open to some cnticism, 
limitation of space compels its adoption The grains and the 
Provmces are Rice (common) — Bengal, Assam, Lower Burma, 

Madras, XJmted Provinces, Central Provinces Wheat — ^Pun- 
jab, Umted Provmces, Central Provmces, Bengal (Bihar), 

Bombay Barley — Punjab, Umted Provinces, Bengal (BihSr) 

Jmdr {Andropogon iorghuni) — ^Umted Provmces, Punjab, 

Central Provmces and Berar, Bombay, Madras Bdjra (Pen- 
mseium typhoideuni ) — Umted Provinces, Punjab, Madras, 

Bombay Rdgi {Ekusm coracana)--l!lLsiAi2i&, Mysore, Bengal, 

Bombay Gram {Cicer Punjab, Umted Provmces, 

Bengal (BihSr), Central Provmces, Bombay, Mysore 

Maize, arhar {Cajanus tndtcus), and kakun {Setana lialm) 
have been omitted, as the records of prices for these are more 
or less mcomplete m the earlier years Salt is also left out, as 
its pnce is chiefly regulated by the varying rate of duty and 
th6 cost of transport 

Pnces are expressed, accordmg to the usual Indian method, Method of 
in terms of the number of seers sold for a rupee, and to avoid 
misleadmg conclusions by those accustomed to think ofSdi!!^ 
money pnces, it is advisable to note that not only do money 
pnces vary mversely to quantity pnces, but that the per- 
centages of the rise or fall of pnces accordmg to the two 
methods of notation are quite different Thus, if the number 
of seers obtainable for a rupee is halved, i.e. decreases by 
50 per cent , the money pnce is doubled, 1 e. nses 100 per cent , 
but if the quantity pnce becomes 50 per cent more, that is 
cheaper, the corresponding money pnce is only 33 per cent 
lower. 

In the table on the next page, which gives averages for each Statistics 
qumquenmum between 1861 and 1900, and for the three years 
igoi“3, quantity pnces are used except m the last column, which 1861-1903 
states the vanations in the estimated pnce of all gnuns from 
the pnce of a standard period These vanations are in mverse 
ratio to the quantity pnces, and thus represent with approxi- 
mate accuracy the course of money pnces 

Allusion has already been made to the general nse of pnces Pnces of 
which took place about i860 With the suppression of the 
Mutmy and the transfer of the administration to the Crown, 
there commenced a new era of commercial and mdustnal 
activity, as the resources of the country were devdoped by the 
construction of roads and railways, Ae improvement of har- 
bours, and the extension of imgation A momentous event of 
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this period was the American Gvd War of 1861-5 this, by 
causing a cotton famine, gave an immense stimulus to the 
extension of cotton cultivation in India, which while the war 
lasted brought large profits to the cultivator and the merchant 
The influx of the preaous metals which began about the time 
of the Mutmy was thus still further stimulated, and a great nse 


Quantities sold per Rupee tn Seers and deamods of a Seer 


Average 

FORTES 

Ybars 

Rice 

Wheat 

Barley 

Jowflr 

Bftjra, 

Ragi 

Gram 

General 

average. 

Vanaboa 
m money 
_pnce 
index, 
the once 
0^8715 
being 
=ioa 

1861-5 

200 

22 4 

366 

365 

*48 

28 7 

260 

26*4 

94 

1866-70 

16 Z 1 

16 2 

27 I 

21 9 

199 

26 5 

184 

20 9 

119 

1871-5 

T8a 

107 

29.0 

268 

*30 

33 5 

336 

248 

loo 

1876-80 

45 

16 9 

373 

21 I 

193 

204 

190 

^99 1 

“5 

1881-5 , 

169 

109 

309 

385 

* 5 ° 

28 0 

356 

350 ; 

99 

1886-90 1 

4 7 

163 

247 

315 

196 

26 9 

198 

205 

121 

1891-5 

12 7 

149 

227 

20 1 

180 

32 3 

185 

185 

135 

1896-1900 

II 7 

12 I 

184 


153 1 

183 

13 6 

'Si 

164 

1901-3 

II 6 

4 5 

219 

206 

19 I , 

20 5 

165 

178 

139 


of pnces ensued, from about the second year of the war, 
throughout the cotton-growmg districts of Western and Central 
India, extendmg m a less degree to other parts of the country 
Pnces were also raised by the famine of 1861 m the Upper 
Doab of the Provmce of Agra and the neighbounng distncts of 
the Punjab and RAjputana, and by the scarcity in Cutch A 
uniform level of pnces was, however, still far from bemg 
established , for pi z86i, while wheat was nearly 39 seers to the 
rupee m the Central Provmces and 26 seers m Oudh, it was 
less than 19 seers m the Province of Agra and only 16 seers m 
Bombay So also m 1862, when nee was 29 seers per rupee 
m Bengal, it was less than 18 seers m Burma and not quite 
14 seers m Madras On the collapse of the inflation caused 
by the Amencan War, pnces would probably have fallen but 
for the great Onssa famme of 1866, which extended mto Bengal 
proper, BihSr, and parts of Madras Another notable fianune, 
that of 1869, affected Western RajputSna and parts of Northern 
India, and the extension of scaraty west and south produced 
a nse m the pnee of food-grams m Bombay, the Central Pro- 
vmces, and HydeiSb&d 

Dunng 1871-5 pnces were not senously disturbed by any 
^ ® calamity except the BihSr famme of 1874 , and although large 
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purchases of gram were then made by the Government, and 
scarcity prevailed m the adjoining Distncts of the United 
Provmces, the disturbance of pnces was not widdy felt In 
view, therefore, of the generally normal character of the seasons, 
and the fact that its middle year (1873) is that from which the 
great change in the relative values of gold and silver com- 
menced, this qmnquemuum has been selected as the most 
suitable standard with which to compare the pnce levels of 
other penods The qumquenmum 1876-80 embraces the 
great famme of 1877-^ which affected an immense tract m 
Southern and Western India and extended, with diminished 
mtensity, mto the north Great quantities of nee were sent 
from Bengal to the femme distncts, and the pnce of food-grams 
rose to a very high level throughout India 

The export trade m wheat, which had begun m a small way 
after the opening of the Suez Canal m 1869, received a check 
during the years 1878-80, but it revived m the foUowmg 
year, and m 1881-2 reached an extraordinarily high level 
with a total of nearly 1,000,000 tons The export trade m 
nc^ which expanded greatly m 1872-3, was on a large scale 
throughout the decade under consideration, and showed greater 
contraction m 1874, the year of the Bihar famme, than in the 
Deccan femme three years later 

The penod 1881-90 is noticeable for a remarkable change. Prices of 
Speakmg generally, all crops except nee were good or abundant ^881-90 
durmg the years 1881-5, though there was scaraty m a portion 
of the Punjab m 1884, and distress m parts of Bengal and 
Madras m 1885. The nee crop was bad between 1883 and 
1885, owmg to drought and floods, but wheat was plentiful, 
and the average pnce for all grams was low The dependence 
of pnces on the variations of the seasons is thus, as formerly, 
clearly marked , but this explanation hardly suffices to account 
for so great a rise m pnces as occurred durmg the last five 
years of the decade, for the 1889 famme m Ganj^ (accom- 
pamed by distress m the Onssa States and scaraty m BiMr) 
was only of local importance, and pnces had already reached 
then highest pomt in 1888 The export trade in food-grams 
was no larger than m the previous five years , and unless the 
harvests were generally poor, though not suffiaently so to 
cause noticeable scaraty, some reason for the nse other than 
dimmished supphes must be found There is, of course, a 
direct connexion between the volume of the currency and 
pnee^ but m the case of retail pnces this cotmexion is so 
obscure that it cannot be traced with any certainty. Still it 15 
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a fact that from the time this general use of prices occurred 
there were heavy imports of silver, and the active circulation was 
mcreased by a large addition to the coinage. 

Prices of The high pnces ruling dunng 1886-90 were still further 
1900” raised in 1891-2 by prolonged drought, causing scarcity and 
distress m Madras, &e Bombay Deccan, BMr, and IJpper 
Burma. A strong Indian demand for nee was coupled with 
large exports, and at the same tune there was an unprecedented 
export of wheat owmg to failure of the crops in Europe, so 
that Indian pnces reached almost to famine levels. With 
better seasons pnces cheapened, but the lowest pomt reached 
m 1891-5 was still above the average level of the previous 
qumquenmum and, as m that penod, the importation of silver 
for coinage, until the closure of the mmts m June, 1893, ^ 
on a large scale. 

The next qumquenmum (1896-1900) mdudes two penods 
of mtense and widespread famme. The failure of the crops 
caused famme over a very large part of India m 1896-7, and 
the central and western regions were agam desolated by the 
famine of 1899-1900, The effect was to raise the pnee of 
food-grams m all parts of the country to the highest levels on 
record. Wheat exports were reduced to msigmfrcant propor- 
tions dunng the first famme, and were practically extmguished 
in the year following the second. But m spite of the large 
supphes of nee absorbed by the famme areas, a very extensive 
export trade m that article was maintained throughout , and m 
1898-9, the year preceding the second famine, the export of 
nee, wheat, and other food-grams was larger than m any previous 
year except 1891-2, the aggregate exceeding 3,000,000 tons 
Recent Durmg the years 1901-3 the harvests have been good and 
^ pnces have fallen steihly The levels are still comparatively 
consi^r^ high, but the declme is as rapid as could be expected m view 
of the effects of the last two famines, and the depletion of 
^ ^ stocks which must take years to replace Rice, of which the 
exports have greatly mcreased durmg the last two years, remams 
extremely dear ; and it has been evident for some tune that 
the supply of this cereal, which is perhaps the most largely 
consumed food-stufif m India, has not kept pace with the 
growth of the demand. Wheat in India proper, like nee m 
Burma, is being grown more extensively for export, and the 
recent revival of the foreign demand has produced eiqports 
bearmg a far larger proportion to the consumption than in 
the case of nee. Each of the last two fammes caused a large 
reduction of the area under wheat, and though its cultivation 
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IS rapidly expanding, the defiaency has not yet (1905) been 
made up Of nee it may be said that present pnees are as 
high as the famine pnees of former years, but it would be 
incorrect to apply this statement to food-grains m general, for 
the pnee of wheat has fallen, and all the commoner grains 
which are the staple food of the poorest classes have cheapened 
remarkably between 1901 and 1904 Recent pnees are, it is 
true, higher than the average of the first half of the forty years 
dealt with in the table on page 458 , but allowance must be 
made for the gradual levelhng of pnees throughout Distncts, 
Provmces, and the country at large which has followed the 
multiphcation of the means of mtercourse The chief factor 
m determimng the pnee of food-grams has been, and will con- 
tmue to be, the out-tum of the crops, for as India is dependent 
for food on its own resources, a considerable defiaency of the 
supply, either actual or antiapated, must always send up 
pnees, and it is an economic law that the mcrease of pnee 
IS m much greater proportion than the deficiency m supply 
which causes it The mcrease of population, and consequent 
pressure on the land, would operate, through the law of 
dimmishmg returns, towards a permanent increase m the pnee 
of food even though the area under cultivation expanded m 
the same proportion , and the demand for export has undoubt- 
edly influenced the pnee of nee and wheat directly, and through 
them the pnee of the commoner food-giams Thus, a remark- 
able fall m the pnee of food-grams m the United Provmces m 
the year foUowmg the severe famme of 1896-7 was assigned by 
the local officials to the small export demand for wheat. The 
steadymg of pnees by mcreased j&ahties of transport must, as 
already stated, result m raismg the general level Another 
general cause which would produce a higher range of pnees is 
an inflation of the currency, and it is at least a noticeable 
comadence that at the penods from which pnees took an 
upward turn, namely, fiom about i860 and agam from about 
1886, there was a great influx of silver and a large addition to 
the coinage 

The effect of the maeasmg pnee of food on the condition 
of the labounng classes is discussed m the section dealmg with 
wages 

Wholesale Prices 

The wholesale pnees of commodities recorded in Prices and 
Wages tn India rdate to a few of the pnnapal articles of 
import and export There is no record, except of quite recent 
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date, for the markets of the mtenor, and the earliest quotations 
are for prices at Calcutta m 1843 Until 1861, moreover, the 
hst of articles is very imperfect, and, as m the case of retail 
pnces, It IS convenient to commence with that year, which 
marks the beginning of a new era of commercial and mdustnal 
activity 

Vanations To illustrate the course of wholesale pnces in tabular form, 
Stem convement to substitute for the actual pnce of each 

i86i and article the percentage of its variation from the pnce of a given 
penod which is reckoned at 100. The year selected is 1873, 
imports which tune the gold value of silver and of the rupee began 
to decline, and the pnce ruling m March of that year is the 
actual datum. The variatioiis from this standard, calculated 
on the mean of the pnces of January and July m each year, 
of certain pnnapal imports mto Calcutta are shown m the 
followmg table — 


Vanations in ths WAolesaie Pnces of Imports at Calcutta 



Grey 

cotton 

ahirtings 

Cotton 

yam, 

grey 

Cotton 

yam, 

orange. 

DTBziers 

Iron, 

flat 

Aver^ 
or index 
niunber 


f 1861-5 

146 

146 

154 


63 

J2I 

. 

1866-70 

W 5 

119 

ZXI 

P 

loa 

I- 

1871-5 

1876-80 

94 

77 

83 

§! 


88 

93 

79 

£ 

1881-5 

77 

75 

81 

76 

i 

74 


1886-^0 

79 

71 

81 

72 

73 


,1891-5 

73 

69 

ll 

76 

65 

72 


1896 . 

72 

73 

8a 

71 

76 


1897 

70 

66 

80 

Si 

74 

74 


1898 

64 

59 

67 

8a 

74 

69 


1899 

i 


62 

95 

78 

73 


1900 . 

66 

ll 

zxo 

83 

«3 


190 r 

U 

86 

78 

III 

79 

87 


1902 

80 

97 

70 

78 


1903 

79 

73 1 

80 

92 

70 

79 


These articles, though few in number, represent m the 
aggregate a large share of the total import trade, and each 
is typical of a large class. Thus, the three forms of cotton 
represent all cotton manufactures, which constitute more than 
one-third of the total imports. Copper is an article of great 
importance m the domestic economy of the people, and the 
pnce of iron, of which an msignifrcant quantity is produced in 
India Itself, regulates the cost of all manufactures thereof 
including machinery, whether imported or made m the country. 
The pnce of imports generally, as represented by these articles, 
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fell by 21 per cent between 1873 and 1903, while the fall in 
cotton goods was from 20 to 27 per cent , and in iron 30 per 
cent It must, however, be noted that iron is subject to great 
variations in price, and copper is so much the subject of 
speculation that its pnce, too, is unstable Cotton, also, is 
often subject to special mfluences, and its very high pnce 
between 1861 and 1870, or more particularly from 1863 to 
1867, IS due to the cotton famme caused by the Amencan Civil 
War, while the effects of shortage of supply and speculation 
have caused an advance of pnce m recent years 
The variations of other typical imports, for which pnces are Pnces of 
not available for the whole penod from 1861, are shown 


Sngar (Maunbas) 

Coal (Wdsh) 

Kerosene (Amencan Chester) 


1871-^ i88x->go 1891-19CX) iQoi'^ 
98 80 70 59 

80 6r 67 77 

10: 115 


The variation for kerosene is based on the, pnce of January, 

1888, and the pnces are for imports at Calcutta, while the 
pnces of sugar and coal are those for imports at Bombay 
Sugar has grown to be one of the pnnapal imports mto India, 
and the great volume of the supphes dunng the last seven 
years, onginated by the influx of beet sugar, has brought down 
pnces The import trade m kerosene has nearly doubled smce 
1888, but has recently received a check through the working 
of the oil-fields of Burma and Assam Of late years, too, the 
development of its own coal-fields has made India almost 
mdependent of imported fuel, hence foreign coal is no longer 
an article of much consequence in the import trade 

The table on the followmg page shows the variations from the Variations 
pnces of March, 1873, of some of the principal exports from 
Calcutta and Bombay, the figures being, as before, deduced ^orts 
from the mean of the January and July pnces in each year 

The average pnce or mdex number shows on the whole 
remarkable stabihty, but this is the result of a notable nse 
m nee, jute, and linseed, which counteracts a fall m the other 
articles, the dechne being particularly heavy m the case of tea, 
indigo, and cotton yam 

The great nse m the pnce of nee is m agreement with the Rice and 
evidence Of retail pnces In the case of wheat the explanation 
of the dechne in the export pnce, while the retail pnce has 
risen, is that the pnce at Calcutta in 1873, whicli is taken as 
the datum for calculatmg variations of export pnces, was 
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extremely high even for that centre, as the index for 1872 
IS 77, and for 1871 only S 9 The wheat trade was then in 
Its infancy, and the cost of transport often made the pnce 
at the ports double that m the wheat-growmg districts from 
which retail pnces have been taken As railway communi 
cations developed and pnces in the intenor rose, freights to 

VanaHons %n the Wholesale Pnces of Esc^orts at Calcutta 
and Bombay 



Calcutta 

Boubat 

Average or index number 

Rice (Ballam). 

Wheat (Doodiah) 

Linseed 

Jute, picked 

A 

S' 

1 

V 

s 
•— » 

Tea, pekoe 

Indigo 

Cotton, raw (Broach) 

Cotton yam *• 

Cotton doth* 


f 1861-5 

94 

81 

88 

107 

100 


95 

123 



98 


1866-70 

130 

97 

106 

1^3 

108 


loa 

III 



no 

& 

1871-s 

118 

84 

103 

137 



132 

87 

8° 

93 

104 

i " 

1876-80 

159 

98 

103 

147 

92 

103 

106 

84 

81 

83 

106 

£ 

i88r-5 

134 

«3 

93 

126 

103 


no 

87 

76 

80 

96 


1886-90 

137 


104 

164 

III 

65 

86 

89 

75 

77 

99 


I1891-5 

168 

89 

119 

Pa 

108 

61 

98 

83 

70 

77 

106 


1896 

168 

loa 

96 

pa 


60 

^05 

83 

75 

77 

106 


1897 

318 

141 

96 

194 

97 


H 

77 


77 

III 


1898 

184 

2^ 

91 

156 

82 

57 

76 

68 

61 

76 

95 


1899 

146 

81 

99 

170 

88 

Eh 

57 


r 

70 

86 


1900 


111 

142 

197 

108 

19 


85 

61 

73 

10s, 



BO 

fm 

156 


104 

■a 

65 

b 


87 

108 



195 

95 

150 

186 

94 

40 

55 

83 

66 

84 

106 


1903 

163 

«7 

116 

199 

97 

50 

61 

83 

67 

81 

100 


* The percentages here are on the pnce of Jannaiy, z874. 


the ports were greatly reduced, and thus a fair stability of 
pnces was maintained. Another noticeable feature is the 
failure of the export price to respond as fully as the retail 
figures to the deficiency of supphes caused by the drought of 
1899, which was practically as senous as that caused by the 
great drought three years previously The reason for this 
would seem to be that the later crop failure was more in 
Central and Western India than in the distncts of Northern 
India, from which supphes for export are so largely drawn, 
and the fact that the export of wheat m 1900-1 practically ceased 
must be partly attnbuted to the lower pnces ruling m Europe 
The dependence on foreign pnces of crops grown for export 
is also apparent in the case of nee, for the rise at Rangoon m 
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recent years is not nearly so great as at Calcutta, and the 
variations, which are often the result of speculation, are quite 
unconnected Thus while the index numbers at Calcutta 
dunng the three years 1901-3 were 184, 195, and 163, at 
Rangoon they were 122, 118, and 151. 

Dealing bnefly with the other articles given in the table, Dnseed, 
the recent nse m the pnce of linseed, followed by an abrupt 
fall due to greatly increased supplies, represents the course of md ’ 
prices for this article m European markets. Jute, like 
monopolies for which there is a great demand, has risen much 
m pnce, while gunny-bags have recently shown a downward 
tendency The great fall m the pnce of tea is due to pro- 
duction m excess of the demand^ and m the case of mdigo 
to the loss of its monopoly through the discovery and largely 
increasmg manufacture of a chemical substitute. The trade 
m cotton and its pnce have been subject to wide fluctuations 
owmg to venations m the supply and demand. In the third 
year of the Amencan War the index rose as high as 229, and 
m 1899, when the crop was a failure and Amencan cotton 
was extremely cheap, it fell to 59 The latest nse, follow- 
mg on the gigantic speculation m Amencan cotton, is not 
shown in the table, but the pnce of January, 1904, gives 
an mdex of 103, and dunng the same month the figures for 
yam and doth are 74 and 85 respectively The mcrease 
under cotton manufactures has not been proportionate to this 
nse m the pnce of the raw material, and the profits of the 
Indian spinning mills were for a tune greatly reduced by the 
low pnce of yam. 

The pnces of cow-hides at Calcutta and of skins at Madras Hides and 
show the followmg variations, the standard figure (100) being 
here the pnce in 1879 — 

1871^ i88i-ga zSgx-zgoo. 1901-3 
Hides, raw 93 lai 166 193 

Skms, tanned 105 135 139 138 

The pnces of hides and skms are influenced by the seasons, 
as a senous drought leads to heavy mortahty of stock. Up 
to 1879 the quality of hides for which pnces were quoted 
was la^er mfenor, so that the nse shown by the mdex is 
exaggerated Dunng the last three years hide pnces have 
been steadily rising 

The question remains whether any conclusions can be^^^ 
drawn as to the operation of general causes which haveag^tuig 
tended to raise or depress pnces. It has been noticed in puces. 

VOL III Hh 
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regaid to retail pnces that from about 1886 there was a nse 
which was not attnbutable to bad harvests, and the same 
effect may be discerned in the pnces of imports and exports 
from 1887 The import pnces of the commodities mentioned 
m the tables on pages 462-3 are of course regulated by 
gold prices, or by the relation of gold to silver pnces which 
IS expressed by exchange. So also the export pnces, especially 
of those articles prmapally produced for export, follow gold 
pnces when exported to countnes with a gold standard, and 
it should be noted that in 1873, the year taken as the standard 
level, gold pnces were excessively high, and that they then 
dedmed pretty steadily until 1887, when a temporary nse set 
m. But the peculiar nature of the chief products of India 
has also to be taken into account, for some, like jute, mdigo, 
nee, and tea, are either monopolies or have a preponderating 
influence on world pnces, while others, like wheat and cotton 
(though both these have recently come to the front m an 
unusual degree), are often of very secondary importance 
Further matters to be considered are the rapid growth of 
trade, the lowermg of inland and ocean freights, and the 
gradual development of a backward country Still, with all 
these reservations, the conclusion seems justified that the 
contraction in the volume of the currency which must have 
resulted from the suspension of mpee coinage durmg the 
three years following &e closure of the mmts, and the very 
limited re-comage operatons of the next three years, caused 
a sensible reduction in the general level of pnces durmg the 
years 1898 and 1899 The remarkable cheapening of both 
the retail and wholesale pnces of food-grams m the year 
immediately following the great &mme of 1896-7 also gives 
support to this view 


Wages 

The The official District returns of wages date only from 1873 
The wages reported are of unskilled and skilled labour, the 
types of the former being the agncultural labourer and the 
domestic servant (as represented by the syce or horse-keeper), 
and of the latter the common artisan, whether mason, carpenter, 
or blacksmith \ General tendencies are broadly dehneated m 

^ As regaids distnhTLtion of employment, the foUowmg passage from 
VoL I, chap iz, whidi smnmanzes the 'occnpatioa' figures of the 190^ 
.Census, may be oonvcsiiently repeated here* 'Nearly two-thirds of the 
population in 1901 relied on some form of agriculture as their princxpal 
means of snbsistence 5s per cent were either landlords, or tenants, 12 per 
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the figures j but for exact comparisons they are untrustworthy 
as, owing to the absence of instructions m regard to the precise 
nature of the mformation to be given m the returns, and 
the widely dififenng systems of engagmg and remuneratmg 
labour throughout India, it is impossible that uniformity of 
method should have been observed m different Distncts and 
Provmces In some cases, too, it is evident that apparent 
changes m the same District are due to different methods of 
estimatmg wages. 

As regards agricultural labour, the system of payment m Payment 
kind IS still widely prevalent Occasiorially the labourer 
be a bondservant, for traces of the old system of agncultural 
bondage still remain, and in this case he gets a regular sub- 
sistence with small perquisites. Ordinarily a form labourer is 
fed, or gets a certain fixed ration of gram, in return for regular 
service. He receives perquisites in the shape of an occasional 
piece of doth, an advance or small gift to meet mamage 
expenses, and sometimes a small cash wage, and he may be 
housed by his employer. Casual hiring may be for a particulai 
season or operation, as for the harvest, or for a daily wage , 
but m most rural tracts the remuneration is wholly or partly m 
gram, or a cash wage is supplemented by one or two free meals 
In some cases the remuneration given for certain agricultural 
operations is a percentage of the crop The r^ulanty of em- 
ployment also differs greatly, and in several Distncts labourers 
a^e regularly without work for three or four months, so that 
their average ear umgs must be calculated on what they receive 
during eight or nine months of the year In many parts, also, 
ceat. wtte field labourezv, oQd about t per cent, were growers of special 
products or ogaged lu estate managemeat, &c. In addition to lliese, 
about a} per cent, who mentioned some other form of emifioyment as the 
source of their bvelihood, were also partially agncnltunsts , and 
another 6 per cent , who were shown as “general labourers,^’ were doubt- 
less m the wiam supported by work in die fields About 15 per cent* of 
the population are maintained by the preparation and supply of material 
substances; and of these more than a third find a Uwng by the provision 
of food and drink, and a quarter by working and dealing in textile fabnes 
and dress Domestic and sanitary services provide a livdihood for only 
4 per emit of the population, and commerce, the learned and artistic 
piofesBioiis, and service under Government for barely half as many each. 

In dtiea, as might be expected, the fiinctional distnbution is very difibent 
from m the country as a whole the proportion of p^ons dqiendent 
on agnculture falls from two-thirds to one-twelfth, the number engaged 
on the preparation and supply of material substances rises from one- 
seventh to two-fifths , one-eighth derive a livelihood from commerce, and 
nearly as many from personal and domestic services , oae-deventh from 
labour, and one-fouiteenth from Government service.' 

Hh 2 
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landless labourers are not numerous, and those who work for 
hire supplement by wages the mcome denied from a small plot 
of land Village artisans and domestic servants are also com- 
monly paid m bnd, and the former often possess land. There 
appears to be a desire on the part of employers to substitute 
cash for gram wages as the price of gram rises , but, speaking 
generally, cash wages are still commonly paid only in the 
vicmity of towns or mdustnal villages, and by large employers 
of industrial labour 

Dimculties The official returns do not, as a rule, discnminate between 
mnamg urban areas, nor, if they give the cash equivalent of 

letums wages m kmd, do they state how the conversion is made The 
following changes m the record have, however, been detected 
namely, from gross wages mcludmg food to net cash wages; 
from daily wages for casual hire, which are multiplied by 30 
and represented as monthly wages, to the rate for montMy 
hire, from agncultural rates to town rates, from the average 
of several small town or village rates to a aty rate, and from 
smgle to combined wages for a man and his wife working to- 
gether Confusion is also caused by combining under one 
head the wages of the mason, the carpenter, and the black- 
smith, for their remuneration is far from equal, and m some 
cases It would seem that the word ‘common’ has been read 
as applying only to the mason, and that wages have been 
returned for the carpenter or the blacksmith, and more par- 
ticularly for the latter, at a scale far above the average of the 
trade. In these circumstances it is impossible to state with 
precision the percentage of variation m wages dunng the last 
thirty years Inqunnes are now bemg made as to the possi- 
bility of a more accurate record 

Variations Another difficulty m dealmg with wages, apart from the want 
m ^^t iiiufonnity m the reports, is that an average wage for India 
locahties generally, or for a smgle Province, has little meaning, as wages 
Sfferent greatly according to locality Thus, in Bengal wages are 
ciTcam- bi^ m the east, where the peasantry are prosperous and con- 
stances. siderable affluence prevails, they reach a lower level m the 
central Districts, except where the prevalence of malanal fever 
has checked the growth of population^, and m the congested 
Distncts of BihSr they amk very low. Bengal is not pecuhar 
in this respect, for a low and non-progressive scale of wages 
wiB be found m all parts of India where agnculture is the ckef 
occupation and the density of the population causes pressure 
on the means of subsistence But wherever a demand for 
^ In Burdwan, for instance, wages are very higb^ 
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labour has been created by large undertalangs, such as rail- 
ways or canals, wages have risen The establishment of mills 
and &ctones in many towns throughout the country, and the 
development of minmg and other mdustnes, have exercised 
a similar influence, illustrating the economic theory that wages 
depend mainly on the demand and supply of labour4 It follows 
that high pnces do not always mvolve high wages. In feet, the 
most direct connexion between pnces and wages m India, and 
that which talces effect most rapidly, is the reduction of wages 
m times of scaraty, when food is also inordinately dear The 
failure of the crops destroys a large portion of the fund used m 
paying wages, and the numbers seekmg employment are greatly 
enhanced, so that those who And it often obtain m return the 
barest subsistence. When, however, a rise m the pnee of 
agncultural produce is due to a larger demand, and extra 
profits are thus obtained by the cultivator or landowner, wages 
may and do rise The great boom m cotton durmg the 
Amencan Civil War, and the profitable cultivation of jute in 
Eastern Bengal, are examples of this. As to payments m 
kmd, in so fer as the labourer receives the same quantity of 
gram, his real wages are unaflected by a nse in its price, unless 
he can save a portion and thus make a profit by selling it , but 
It must be borne in mind that, m the case of casual labour, 
remuneration in kmd, hke a cash wage, is affected by competi- 
tion. In the Central Provinces, which have suffered durmg 
the last decade from two great fammes and several bad 
seasons, there is a tendency for wages paid in gram to 
decrease, either in actual amount or by change from superior 
to mfenor kmds of gram. 

Although for purposes of accurate comparison the statistical 
data are seriously defective, they will serve for a rough mdication 
of the course of wages From a comparison of the Provincial 
averages which are summarized in the Appendix (pp 472-4), 
it would appear that between 1873 and 1903 the wages of the 
three classes of labour — namely, the agncultural worker, the 
domestic servant (as represented by the syce), and the artisan 
have all nsen fru: more in Bengal, Assam, and the Pmijab than 
m other parts of India, the mdicated rates of mcrease being, 
for agncultural labour, 39 per cent m Bengal, 41 per cent m 
Assam, and 49 per cent in the Punjab , and for artisan labour 
48 per cent m Bengal, 65 per cent m Assam, and 5® cent 
m the Punjab. This establishes a relation between wages and 
the normal cost of hvmg, for the staple food of Bengal and 
Assam is nee, the pnee of which has nsen more than that of 
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any other food-gram^ and the price of all food-grams has also 
risen remarkably m the Punjab * In Burma, where wages are 
very much higher than m India, there has been httle advance 
Similar stagnation is characteristic of Bombay, which started 
with a high level, while m Oudh, where wages have always 
been low, they appear to have fallen. Except in the case of 
agncultural labour, Madras shows a greater nse than the 
Central Provmces, the reported range for the three classes 
bemg an mcrease of from 6 to 13 per cent m the Central 
Provinces, and from 10 to 15 per cent m Madras In every 
Provmce except Madras the smallest nse, or the greatest fall, 
is in the wages of horse-keepers, who are not, however, a very 
representative class The common behef that the wages of 
stalled labour have advanced more than those of unskilled 
work IS not altogether corroborated by the Distnct returns for 
artisan labour, for this result appears m only three Provmces — 
Bengal, Assam, and Madras The evidence of various records 
of wages m industrial establishments is also conflicting on this 
pomt, and therefore mconclusive, unless reservations are made 
as to particular kmds of emplojnnent and degrees of skill A 
factor to be reckoned with is the very low standard of comfort 
prevailing among the working classes, and their unwillmgness 
to accept better circumstances when coupled with conditions 
that are not wholly congenial This it is which explains the 
general difficulty of obtaining a sufficient supply of labour for 
tea gardens, colhenes, or factones. Prejudices are, however, 
disappearing, and of late years a great improvement has taken 
place m the mobihty of labour. Besides the emigration to 
foreign countnes and the tea districts which is regulated by 
law, there are large and constantly mcreasmg migrations of 
labourers, by sea and land, to other countnes and Provmces, 
or from Distnct to Distnct withm the same Provmce * These 
penodical movements are largely for the performance of agri- 
cultural work, but are none the less beneficial m rehevmg the 
pressure m densely populated agncultural distncts, where the 
remuneration of the labourer is often but a scanty subsistence 
As this process proceeds, and the supply of labour for m- 
dustnal employments adjusts itself to the growmg demand 
caused by the development of the country, the condition 

^ Throughput the greater part of India the purchase of food is by far 
the chief necessary expense which the lahonrer has to incur His hut and 
his scanty clothing cost him very httle, and sticks and cow-dung supply 
his demand for fuel 

^ For information as to migration see Vol I, chap ix. Population 
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of the Indian labouring classes must constantly tend to im- 
prove. 

Evidence of progress already made m material prospenty is Con- 
furmshed by the mcreased consumption of salt (5 seers per duaon. 
head m 1903 agamst 3 6 in 1871), by the large development 
of the exase revenue dunng tins penod (see Vol, IV, chap 
vm), and by the great morease m savmgs banks deposits (chap 
vm of the present volume) Reference may also be made to 
chap XXIV of the India OfSce Report on the Moral and 
Material Progress of India, 1901-2, which contains an ab- 
stract, prepared from memoranda compiled by the Local 
Governments, of the economic condition of the people m the 
pnnapal Provinces during the preceding decade Marked 
though that decade was by very severe fammes and by the 
visitation of plague, the results generally show satisfactory 
progress, save m the Central Provmces and m the Bombay 
Presidency proper, wbch suffered most severely from famme 
dunng this penod 
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CHAPTER X 


FAMINE 

L The Cause of Famine 

From the days of the Buddhist pilgnms from China to the Fammes 
latest Moral and Material Progress Report, famine lies broad 
written across the pages of Indian history The accounts of 
early famines are indeed most meagre In the chronicles of 
courts, which cared htde for the people, social calamities found 
but scant record A few lund descnptions have come down 
to us — man feedmg on man and even slaying him for food, the 
violation of all natural tles^ conspicuous acts of unavailmg 
chanty, depopulation, and the loss of revenue , but of famme 
history in its wider range there is no trace We only know 
that fammes were very frequent under Native rule, and fright- 
ful when they came*. We know also that they have been 
frequent smce the Bntish came to India. 

This frequency of famme is easily explamed Famme is a Depend- 
disease of dl agricultural countnes India is, and always has 
been^ mainly agncultural, and agncultural under conditions agricul- 
peculiarly exposed to femme. The soil is parcelled out in^^ 
mmute farms. The farmers have no capital and depend on 
unorganized local credit, which shrinks when harvests fell 

^ * The flesh of a son was preferred to his love,* says one chronicler 

» ‘ In 1630,* says Sir W W Hnnter, * a calamity fell upon Gujatat which 
enfthles us to realize the 'temble meaning of the word famine m Lidia nnder 
Native rule Whole aties and distncts were left bare of inhabitants. In 1631 
a Dutch noLerchaiit iqioTted that only eleven of the a 60 families at Swally 
survived He found the road thence to Surat covoed vrith bodies decaymg 
“on the highway where they died, there being no one to bury them.** In 
Surat, that great and crowded aty, he “ ccmld hardly see any living persons ** , 
but the corpses ^at the comer of the streets lie twenty together, nobody 
buryingthem ** Thirty thousand had perilled in the town alone Pestilenct 
followed famine . . " This, that was m a manner the garden of the world, 

Is turned into a wilderness.** The Dutchman estimated that it would talce 
three years hefoie the trade could revive at Sniat Weed one striking 
contrast between Native and Bntidi rule was the slowness of recovery from 
futniTi#. m the Mughal Empire of Bnitsh Indta^ vol H, p 59 



476 THE INDIAN EMPIRE [chap 

Of the land, but dependent on it, are millions of agncultural 
labourers, the vast majonty of whom have only casual employ- 
ment and are thrown out of work when harvests fail Thus, 
the masses of the Indian people depend upon the harvests, 
and these depend upon a penodic, but by no means regular, 
rain&lL 

The two The two ram-bearmg currents are (i) the south-west mon- 
monsoona gQQjj^ commonly called thu monsoon or the rains, and (2) the 
so-called north-east monsoon, the penod of which is marked 
m North-Western India by what are commonly called ‘the 
wmter rams’ The agncultural year commences with the 
former, which is the more important of the two. 

South-west For a month or two before the rams the land has rest over 
SiTtSr greater part of India The heat is mtense, the soil is 
autumn baked, ploughmg is impossible, and the people sit in their 
harvest villages hterally gaspmg for ram The monsoon bursts in 
June, and dies away at the end of September or beginnmg of 
October, After the first heavy shower, ploughmg begins, and 
the autumn harvest {hhanf)^ which provides the yearns food 
for the poorer classes, viz millets and nee, is sown It 
occupies the ground for from two to four months, durmg 
which penod the distnbution of the rainfall is even more im- 
portant agnculturally than its amount A long break m the 
rams and hot dry winds cause senous loss; excessive ram 
produces floods , and contmuous ram mtenupts work in the 
fields* On fine days the people are very busy the autumn 
harvest requires two or three weedmgs, and the land reserved 
for the spnng harvest is ploughed many times. Weedmg, 
ploughmg, and harvesting employ miUions of labourers 
North-east In October or November, the spnng harvest is sown 
barley, pulses, and the more valuable non-food crops ^ 
^nng* g«^ ^ the north, the larger millets predominate m the 
harvest south of India. The so-called north-east monsoon breaks on 
the east coast m November or December®, while the winter 
rams fall m the north from Chnstmas on to February. The 
spring are less precanous than the autumn crops But heavy 
or prolonged ram, accompanied by east wmds, causes rust m 
the wheat and bailey, and premature hot west wmds shnvel 
up the swelling gram. Harvesting begms m March and Apnl, 

^ Optun, tobacco, oilseeds, &c. 

* As will he seen from the Meteorology chapter (Vol I, chap 111), the 
ram&ll which is sq important m Eastern Madras m November and December 
is really doe to the retreat of the south-west monsoon current The north- 
east monsoon proper is not estabhshed till the end of December 
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and agam employs millions of labourers. Intermediate crops, 
such as sugar-cane and the late cotton, also employ large 
numbers 

Thus, any failure of the rams mvolves some failure of crops, Cause of 
thereby reducing the supply of food and stopping the demand 
for labour But not every failure of the lams causes &mme 
The people are not generally dependent on the out-turn of a 
smgle harvest. The railways have put the whole food-supply 
of the country into circulation, and what is lost m one part of 
the country is made good from another The cultivators have 
some resources and credit The spnng harvest may be good 
although the autumn harvest has failed. The agricultural 
labourers are safe so long as there is a demand for labour, and 
there are vanous degrees of crop failure with vaiymg effect 
upon the labour market A widespread failure of either har- 
vest will cause distress, especially to the agncultural labourers \ 
but It depends on several conditions, such as the character of 
preceding harvests, and the degree m which agncultural opera- 
tions are affected, whether the distress will amount to famme 

IL The Famine Problem^ and Modem Reluf 

Formerly war, rapme, and misrule were direct causes of Removal 
famine These have disappeared and m the process a new 
problem has arisen Peace has multiphed the people The popnla- 
custom of the country favours early mamage, while the general 
security has removed the old checks on population. And as 
those who have least hope m the world usually bring most 
children mto it^ the mcrease of population has been great 
among the poorer cultivators and the agricultural labourers 
The modem outlets, emigration and mdustnal development, 
afford as yet httle rehef Large tracts m India still await 
population, but the inhabitants of congested distncts will not 
move to them, partly from habit, but largely from regard to 
caste and language Industries are growing up, but as yet 
they draw only small numbers off the land, occupation being 
still prescnbed by mhentance and tradition. Pressure, there- 
fore, mcreases where it is already greatest Holdings already 
small are subdivided, or sublet at competiUon rents, while the 
supply of agncultural labour outruns the demand for it, and so 
keeps agncultural wages low 

This is the great famine problem It is not in the power of Statement 
ynsm to prevent drought m India, or, so long as the country is 
mainly agncultural, to prevent drought from causmg famme • problem 
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all he can do is to restrict and mitigate the resultant suffering 
Modem famine pohcy is thus a struggle against nature As 
such it has two objects, the one remedial, the other protective. 
It seeks to relieve distress when droughts come , and it seeks 
in many ways to fortify the people against drought ^ 

Under Native rule there was little thought for, and no 
effective means of, remedial action. Occasionally a large 
relief work was started and spasmodic attempts were made to 
send food to fammenstncken areas But pnimtive transport 
could not enter fodderless and roadless country, and so broke 
down, where most required. The people wandered and died 
m thousands, the country was desolated and the revenue was 
not collected Conditions scarcely changed m the early days 
of the East India Company, but by degrees a scheme of 
systematic rehef grew up The modem view of the responsi- 
bihty of the state was not reached, however, until India had 
passed under the Crown. In 1868 the famous order was 
issued" that ‘every Distnct officer would be held personally 
responsible that no deaths occurred from starvation which 
could have been avoided by any exertion or arrangement on. 
his part or that of his subordinates.' And, after some ex- 
penence of the demoralizmg influence of mdiscnmmate state 
chanty, relief policy assumed its final shape in the declaration 
made by the Secretary of State in 1877 — 

' The ol:ject of saving life is nndonbtedly paiamonnt to all other con- 
siderations. Bnt It IS essential that m pnisnmg this end your officers 
should sedulonsly guard against the danger of inducing the popnlation to 
rely upon Govemiuent aid rather than upon their own industry and thrift 
In the interests of the distressed population itself, as well as of the tax- 
payers generally, you are bound to adopt precautions against indolence 
or imposition, similar, so far as the circumstances of India wiU permit, 
to those with which in this country it has always been found necessary 
to protect the distribution of public relief from abuse ' 

This policy has been accepted by three Famine Commissions 
•— m 1880, 1898, and 1901 It resolves rdief administration 
into the anxious problem of how to hit a happy mean, how 
to steer between the rock of distress and the whirlpool of 
demoralization. 

The carrying out of this policy is beset with many and great 
practical difficulties India has no poor law. In ordinary 
times pnvate charity supports the poor , in tunes of faimne 

^ The protective aspect of the problem is discussed m the fourth sectiou 
of this ciupter 

^ By Sir William Muir, the Lieutenant-Governor of what is now the 
ProTUce of Agia* 
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this chanty dnes up, and the recipients of it are thrown upon 
the state together with lai^e numbers of the a gnm iltiimi popu- 
lation In the nineteenth century the largest area sunul- 
taneoudy affected by drought was 475,000 square tthIm (in 
1900)^ and the largest population so affected was 69,500,000 
(m 1897) , the largest number reheved at any one time was 
6, 500,000. Over such large areas, and for such large numbers, 
the Indian Government may m any year be called to improvise 
a system of rehef without isturbmg ordinary public business 
Nor do the difiSculties end with the numbers The peoples of 
India are mfimtdy vanous m habits, creed, custom, caste, and 
language The Isuiguage of one part of a Frovmce may not be 
imderstood m another part of it Thousands would die sooner 
than resort to rehef camps or touch food which they thought 
was unclean, either in itself or by reason of the agency em- 
ployed m Its preparation One caste will not feed with 
another. The shy folk of the hills will not work with the 
people of the plains. Skilled weavers will not go to ordinary 
relief works for fear of losing their dehcacy of touch. And for 
dealing with these sensitive, suspicious masses, the Govern- 
ment has to organize and control vast temporary estabhsh- 
ments, which are generally untrained and have a low standard 
of mtelhgence and integnty The difficulties would be m- 
superable if the people were less orderly, or less amenable to 
disaplme. But disciplme can be enforced, and corruption 
and demoralization can be kept down, only if relief is closely 
supervised by European officers, and it is very hard to find 
the men 

These difficulties have, however, m great measure been A modem 
overcome. Under the stem but efficient teachmg of ®xpe-^p^ 
nence, an elaborate system of relief has now been worked out 
Philanthropists may stll mourn that complete success has not 
been attamed, those who are acquamted with Indian con- 
ditions Will perhaps rather marvel at the progress already made 
It may fairly be said that, m spite of mevitable defects, a 
modem Indiim famme campaign is one of the most remarkable 
achievements m history of saentific admimstration 

Standing preparations are made on a large scale m ordinary Standing 
times The Government is kept informed daily of meteorological 
conditions, weekly of crops and prices, and monthly of birth 
and death rates Programmes of suitable rehef works are 
revised annually m every District The country is mapped out 
into rehef-curcles of convement size, Reserves of tools and 
plant are stocked, and lists of persons smtable on emergency 



480 


THE INDIAN EMPIRE 


[chap. 

for fatmuft establishments are annually draum up In short, 
every effort is made so to arrange matters m advance that a 
telegram from head-quarters can mobilize relief 
Danger When the rams fail prehminary mquines are started , a fore- 
cast of the probable crop failure is made ; and a careful look- 
out IS kept for the regular danger signals of approaching 
distress Prices begm to nse and the people become uneasy 
Aimless wandering m search of work takes the place of the 
seasonal movement of labour which attends a normal harvest 
Pnvate chanty m the villages contracts, and the habitual 
paupers who depend upon it drift to the towns Petty crimes 
agamst property mcrease , credit becomes more difficult; and 
gram-dealers make large purchases During tbs penod of 
tension the local officers look to their programmes of rehef and 
prepare for action 

PreUnu- As the uneasiness is mtensified, the Government makes the 
naxy action necessary financial arrangements and declares its general pohcy 
At this stage great importance attaches to * moral strategy ’ In 
an Eastern country hope turns quickly to despair, and despair 
shades off msensibly mto a dull resignation Accordingly, 
meetings are held , pohcy is explained ^ non-official gentlemen 
are encouraged to be active, especially in undertaking local 
improvements wbch will employ labour, committees are 
appomted to stimulate and organize pnvate chanty ; village 
mspection begins, and prehminary lists of helpless persons who 
may require gratuitous rehef are made All tbs gives confi- 
dence to the people, who are further encouraged by liberal 
advances of money for wells and work m the field, and by 
detailed mquines as to crop failure wbch axe undertake^ at 
tbs stage with a view to suspension of revenue. If the number 
of paupers m the town is great, poorhouses ^ are opened 
The penod Test works ^ are also started Tbs is an anxious stage. If 
of test. tests are too lement the state may be led on to unnecessary 

expenditure, if they are too stnct the situation may not be 
grasped. The condition of those who seek employment on the 
test works is closely watched, and a look-out is kept by 
village inspection on the condition of those who stay m their 
villages At tbs, as at every stage, the death-rates are 
scrutinized. 

^ A poorhouse is a temporary stmctare, nm np m a few days, where 
paupers are sheltered and given coohed food under conditions of decencgr 
and disciphne 

* A test work is an ordinary work employing unskilled labour, usually 
earth-work. The conditions axe stnct but not unduly repellent, the object 
being to ascertain whether the people really need rdiefi 
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When the test works, or village inspection, disclose real The period 
distress, rehef works are opened, the village inspecting staff is 
increased, the lists of persons entitled to patmtous rehef are 
revised, and the distribution of gratuitous rehef begins By 
the end of December m a famine year the numbers on rehef 
are as a rule large The gathering of an intermediate crop like 
sugar-cane may reduce them slightly, but generally they contmue 
to nse till the following March The great sprmg festival, the 
HolT, the reaping of the sprmg harvest (if there be one), and 
the ripemng of the tnahua, or of the mango, crops usually 
draw off many rehef workers for a time these mostly return, 
however, by the end of Apnl In May distress reaches its 
maximum, and cholera generally breaks out 

An outbreak of cholera is the supreme test of organization Cholera. 
In the Panch Mah^s Distnct of GujarSt, m 1900, cholera 
broke out suddenly with extraordinary viralence In three 
days the dead numbered thousands and the people fled panic- 
stricken all over the country, spreading the disease The 
native staff and camp attendants deserted m large numbers, 
and the European officers were left to collect with their own 
hands and bum some hundreds of corpses Famine history is 
lit up by acts of self-sacnfice, and devotion even to death, but 
it records no nobler work than that performed by the European 
officers on this occasion 

The power of efficient organization was displayed in the 
management of a cholera outbreak m Bundelkhand in 1897 
The Lieutenant-Governor was prepared, and the reheving staff 
and the people had been schooled by two years’ ezpenence of 
famin e The country had been divided m advance mto circles 
in which small works were mapped out On the first outbreak 
of cholera the people on the large rehef works were spht up 
mto parties of about 500, and marched with full staff and 
equipment to the circles m which their villages were Here 
they found small works ready for them, the wells had been 
disinfected , work was commenced at once , there was no panic , 
and the pestilence was stayed, 

Pohcy changes somewhat with the advent of the rams Rams 
Rdief works are generally closed, and there is an extension of ^ 
local gratuitous rehef. In the mterests of the country at large, end. 

and of the people themselves, it is important that ordinary 
agncultural conditions should be restored with the least delay, 
and that as large an area as possible should be sown For 
this purpose, the people are moved from the large works to 
small works near their villages at the end of May, and hberal 
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advances are made to agriculturists for the purchase of plough 
cattle and seed. When the rams break rehef-workers return 
to their fields m crowds, if any stay on the works they are 
encouraged to return to their villages as soon as the demand 
for labour sprmgs up. A few rehef works are kept open, m 
case of need, and every one who cannot work and requires 
relief receives it gratuitously. The state supports, where 
necessary, the weakly members of a family, and the able-bodied 
are able to support themselves 

Closure of When the earliest of the principal autumn crops is npe, the 
relief remammg rehef works are closed gradually, and gratuitous 

rehef is discontinued, the recipients being given a valedictory 
dole, and by the middle of October famme is ordmanly at an 
end Quinme is distnbuted in large quantities durmg Septem- 
ber and October, m antiapation of fever, which generally pre- 
vails m the autumn 

Charitable The stnctness of Government rehef, which must mevitahly 
be confined to the provision of necessaries, is softened and 
supplemented by pnvate rehef funds, to which it may be said 
that almost the whole world subscnbes These subscnptions 
are devoted to fourprmcipal objects, of which the last absorbs 
about two-thirds of the whole . (i) providing small comforts of 
food or clothmg to the aged, mfirm, sick, children, and others 
m need of them, (2) helping orphans, (3) relievipg the 
respectable poor in ways acceptable to them , and (4) givmg 
a fresh start in life to those who have lost everything m the 
struggle Thousands of desolate homes have been restored by 
this splendid chanty 

The Indian In 1900 the MahSrS.3a of Jaipur presented 16 lakhs of 
* Government secunties to be held in trust for the rehef of the 
trust. needy m times of femme. This trust has now (1905) 30 lakhs 
m Government secunties, the greater part of which has been 
contnbuted by the founder and his fe,mily It is vested m 
a body of trustees selected from all parts of India, and the 
income will be devoted, in times of femme, to objects similar to 
those of the charitable rehef fund 

Improved The greatest administrative achievement of the last twenty 
years has been the extension of commumcations. Railways 
«id grater have revolutionized rehef The final horror of femme, an 
]Sl°Ttb dearth of food, is now unknown Pnvate trade pours 

^ ® m food wherever it is required^ The telegraph has made con- 

^ This result seems all the more remarkable when one considers the state 
of Europe fifty years ago. In the great famine of 1848 m rnral Gennany 
* which decimated the people,' we read that ' usury was fnghtfiil and 



X] 


FAMINE 


483 

trol effiaent , and as the administration has been freed from causes of 
the primary necessity of findmg food, it has been able to 
grapple successfully with other difficulties, supported, as itidief. 
now IS, by a system of agricultural mtelligence, and mcreased 
knowledge of the social conditions of India \ 

Under these influences the rehef system has become in- Present 
creasmgly elastic Rehef works are organized with due regard 
to the feelings of the people Those who cannot work areliefsysto 
relieved, as a rule, m their villages, and special consideration 
is shown to the respectable poor The habitual beggars, the 
waifs and strays of society, are sheltered, clothed, and fed m 
poorhouses Children are protected from the rapaaty of their 
parents by being fed m kitchens, a precaution proved by sad 
expenence to be necessary, and nulk is given to infents whose 
mothers cannot nurse them Weakly persons are specially 
treated Deserted children are separately cared for, and 
returned to their relatives or co-rehgiomsts, if they will take 
them, at the close of the famine An elaborate scheme for 
makmg rehef acceptable to forest and hill tnbes has been 
worked out, and weavers and artisans, who formerly suffered 
on ordinary rehef works, are now, as far as possible, reheved 
in their own trades. Non-official aid and advice axe enlisted 
on the side of Government In a word, no effort is spared 
to prevent the loosemng of social and moral ties, which is the 
melancholy accompaniment of an economic cataclysm like 
famine 

In the followmg section a sketch will be given of the efforts 
and expenence, the failures and the successes, which have 
gradually evolved this result 

HI History of Chief Famines^ and of Famine 
Relief 

Sleeman in his Rambles and RecolkcHons complains ofCOPamme 
the Ignorance which prevailed in India m regard to the ecouO' 
mic aspects of famine , and the fact that Turgot anbapated, m tnitton of 
the Limousm famine of 1770, the general prmaples finally 
asserted by the Indian Famme Commission of 1880 lends pany* 

bread and potatoes— the ordinary food of the peasantry— were not to be 
had ’ On flus occasion Raffeissen organized his first co-opeRitive society, 
which hrn nght down local prices 50 per cent India has already advanced, 
in this respect, farther than Europe had gone less than two generations ago* 

^ In the Onssa for instance, the Santdls starved in large numbers, 
because it was not known that they were peculiar m refusing to tondi food 
cooked by Siihmans, and a new caste, the Chattai-khai or * Idtchen-eaters,* 
dates from that frunine 
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colour to his complaint But the East India Company really 
developed a famine policy, although their means of giving effect 
to It were small In the Bengal &mine of 1770 relief was 
admmistered, mamly m the old native way\ In the Agra 
famine of 1838 the beginnings of modem famine pohcy appear 
The penod from 1770 to 1838 was generally one of mcreasmg 
knowledge, expenment, and expenditure, but progress was 
intenupted by wars which were themselves one of the causes 
of famine accounts of these early famines are vitiated by 
guesses which are still a frmtful source of controversy*, and 
there is practically no information for native territory, where 
fammes were most frequent Only a few general facts stand 
out of the mass of speculation 

Prices and Owmg to the want of communications, pnces m famine areas 
food-sup- ran up to a level rarely reached m modern times, when normal 
pnces are probably three times as high as they were a century 
ago * Government prohibited the export of grain, and tned 
to import It and fix its price The attempt was always costly 
and generally vain* From 1812 onwards the prmciple of non- 
interference with trade was adopted, but for many years bounties 
were given on importation. 

Kdief Relief works were first opened m Madras m 1792 The 
obligation to provide work for all who sought it was fully re- 
cognized for the first time in the Agra famine of 1838^ The 
rehef of the helpless, who crowded into the big towns, was left 
to the chantable public The largest direct expenditure on 
relief was about 23 lakhs m 1838 Remissions of revenue were 
generally made m the old native way— Government collecting 
what it could and leavmg the rest— and were thus the measure 
of desolation rather than of relief. 

^ In reality this famine was administered by the Native Goveimnent. The 
East India Company did not assume direct management of Bengal until 
a few years later. 

* The danger of bmldmg condnsions on them is lUostiated by the fact 
that, m spite of the great mortality m the Orissa famme of 1865, the popu- 
lation of the affected distncts, as ascertained by the 1871-2 Census, was con- 
Sideiably larger than the estimate made of it hj the b»t authorities pnor to 
the famine 

* Thus, m 1813, when prices in Rajpntana were 5 seers, m the Agra and 
Farruklua^ Distncts they were never bdow ai and 39 seers per rupee, 
lespectivdy In 1838, pnces m the Province of Agra ranged ftom 16 to 10 
and even 8 seers, while mh^lwS they were 50 to 60 seers per rupee. A seer 
is about a lb 

* This was the first occasion when a fixed famine wage was given Relief 
was given on ordinary works without any specul arrangements. Rehef works 
under professional control were laigdy used for the first time m 1854. 
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The depopulation of the country is suflSaent proof ofMorUlity, 
temble mortality^ although any estimates of it are practically 
worthless A thrd of the population, or 10,000,000, are said 
to have penshed m the Bengal famine of 1770; and Colonel 
Baird-Smith put the death-roll of the Agra famine of 1838 at 
800,000 on an estimated population of 15,500,000 Both 
estimates have been disputed, the former as excessive, the latter 
as madequate. 

A new spint entered mto famine pohcy when the Govern- (a) Fa- 
ment of India passed to the Crown The famme of 1861 ^Sbgthe 
witnessed the first practical demonstration of sympathy by the admi^ 
Bntish pubhc, and was followed by the first femme mqmry, 

The mortahty m Onssa m 1866 deeply steed the public con- before * 
science, and Sir George Campbell^s Commission, whiA followed, 1880 
effectually called attention to the responsibihties of Govern- 
ment m times of &mine This w'^as the begmnuig of a more 
humane pohcy , but it was not till 1874 that the responsibihty 
of the state for gratuitous rehef was fully recognized. 

The famme of 1861 struck parts of the Province of Agra Famme of 
and the Punjab, and touched RajputSna and Cutch The^®^°"^ 
total area affected, was 53,500 square miles, with an estimated 
population of 20,000,000, but famine is said to have been 
mtense only between Agra and Delhi, a tract weakened by 
two years of inegular harvests and the military operations of 
the Mutmy The autumn harvest was lost and very httle of 
the sprmg harvest was sown. In 1838 renussions of revenue 
had been liberal, and rehef had been given to the able-bodied 
on ordinary works managed by civil officers In this famine 
remissions of revenue were small, but ten large rehef works 
were opened under professional control , moreover the Govern- 
ment doubled the subscnptions of the public for the rehef of 
the helpless Poorhouses were opened, and respectable ladies 
were reheved m their own homes, for the first time, m this 
femme Altogether some 33,000,000 umts^ were reheved m 
Bntish temtory, at a cost of about 27 lakhs, of which 9 lakhs 
was subscnbed by the pubhc. The mortahty was estmated 
at 8^ per cent of the population m the worst distncts 

An mqmry mto this famme was conducted by Colonel 
Baird-Smith. His report is still of mterest, as showmg the goth’s 
advance made m general admmistration, small though it may inquiry 
appear to modem eyes. Stabihty of tenure and canal irrigation 

1 In phraseology a * unit* means one person relieved for one day , 
e g. if 100 persons are relieved daily for a month of thirty-one days, 

3,100 muts will have been relieved. 
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had already increased the staying power of the people Mainy 
modem prmciples were antiapated, particularly in regard to 
selection for gratuitous relief. But practice was still crude the 
temporary migration of 250,000 people from the Doab was 
viewed with satisfaction by this able officer 
The Onssa The next famme fell on the whole eastern coast from Madras 
upwards, reachmg far inland. The total area affected was 
estimated at 180,000 square imles, with a population of 
47,500,000 , but distress was greatest in Onssa, which was at 
that tune practically isolated from the rest of India, The 
people depended for food on the wmter nee, and the ramfall 
of 1865 was scanty and ceased prematurely Food-stocks had 
been depleted and soon ran short, but the gravity of the situa- 
tion was not realized, the Bengal Board of Revenue being 
misled by defective estunates of the population requiring food 
and by fictitious pnee lists The position was not grasped till 
the end of May, and then the monsoon had set in Carnage 
by sea was extremely difiScult, and even when gram reached 
the coast it could not be conveyed inland At great cost some 

10.000 tons of rice were imported, but this did not reach the 
people till September Meanwhile the mortahty had been 
very great It was estimated that at least a million people, 
or one-third of the population, died in Onssa alone The 
troubles of Onssa did not cease m 1866. The heavy rams 
of that year caused floods which destroyed the nee m low-lymg 
lands, and in the followmg year rehef measures were agam 
undertaken ^Then, as ah apparent result of the reaction 
followmg the want of foresight and activity in the precedmg 
year, the rehef operations were marked by a profusion and 
absence of check hitherto unexampled Altogether about 

40.000 tons of nee were imported, of which the most lavish 
use could not dispose of half, and while it cost four times the 
usual pnee to procure, the residue had to be sold for almost 
nothmg when the monsoon of 1867, followed by an unusually 
fine harvest, altogether put an end to the famme m 1868^ ’ 
In the two years about 35,000,000 units were reeved at a cost 
of 95 lakhs, two-thirds of which was debitable to the expense of 
importmg gram, Addmg loss of revenue m all departments, the 
famme m Onssa is said to have cost the state about crores. 

In Madras, m 1866, about 21,000,000 umts were reheved at 
a cost of 12 lakhs, and revenue was remitted to the amount 
of 15 lakhs Rather more than a lakh was also spent on relief 
works m Bombay 

* Rtpmi of the. Famine Commission ^^i88o,BaTt I, paiagraph 51 
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The rehef arrangements of the first year in Onssa were much 
cnticized by Sir George Campbell’s Commission of inquiry, 
particularly m regard to the poorhouses j but failure was mamly 
due to the actual dearth of food, which the then imperfect 
means of information failed to detect until too late, and the 
then means of communication failed to reheve when detected. 

This great famme m the east was shortly followed (1868-70) The Raj- 
by a great famme m the west of India, whch affected an area 
of 296,000 square miles, with an estimated population of 1853^^0 
44,500,000^, The famine centred on the Native States of 
Rajputana and the Bntish territory of Ajmer The rams 
came late, fell lightly, and practi^ly stopped m August 
There was an utter dearth of fodder, and m parts of water, 
and gram could only be imported on camels Thus Rajputana 
was landlocked m the same way as Onssa The people 
emigrated m enormous numbers with their flocks and herds 
but were reluctant to go on relief works m Bntish temtory, 
and many wandered till they died Cholera broke out over the 
whole country, and there was practically no spring harvest 
Large numbers returned to their villages m May, 1869, m the 
belief that the rams would be early, but the rams held off tdl 
the middle of July, and m the mterval thousands died. The 
autumn harvest of 1869 pronused well, but swarms of locusts 
destroyed it The rams in September and October were heavy, 
and were followed by a virulent outbreak of fever A good 
spnng harvest was, however, secured, and the jfamme ended in 
March, 1870, after dreadful mortality. In Bntish temtory 
49 lakhs was spent in direct relief, and in this femme the 
state spent over 7 lakhs m gratmtous relief®. Remissions of 
revenue amounted to little more than 5 lakhs, but a new 
departure was taken m making advances to cultivators to the 
amount of about 2 1 lakhs In the Provmce of Agra 29,000,000 
umts were relieved at a cost of nearly 30 l akh s , but m spite of 
the Lieutenant-Governor’s dedaration (referred to on p 478) 

^ Gujarat, the North Deccan Distncts, the Jnbbulpore Diwaon of the 
Central Provinces, the Agra and Bnnddlchand Divisions of the United 
Provinces, and the Hlssar Division of the Punjab were all affected. These 
two coming so dose together, find their counterpart m the femmes 

of 1897 and 1900 almost exactly a generation later, m each case the centre 
of distress shifted to the west, and the t 4 ms were unnsnally late m the 
second femme year, 

* Of 1,500,000 inhabitants of 1,000,000 are said to have 

emigrated with their cattle 

• In Native States relief was given on a very small scale, exc^t m Udaipur, 
where 5 lakhs was spent 
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Bs to the responsibility of District officers for saving life, the 
mortality was great Immigration from Native States broke 
down the relief system 

The lessons of Onssa and R 3 jpiit 5 iia were still fresh, when 
there followed a partial Mure of the rams m BihSr and in the 
adjacent parts of Bengal and the Umted Provinces The total 
area affected was only S4»ooo square miles, with a dense popu- 
lation of 21,500,000, and the failure of the rainfall was not very 
senous; but an immense organization was set on foot, and it 
was decided to save life at any cost From first to last about 
300,000,000 units were reheved (including 20,000,000 m the 
Umted Provmces) at a cost of 6J crores, of which nearly 
4 crores were spent on the importation of grain. Altogether 
this famine cost the state about 6| crores Financial con- 
siderations were thrown to the wmds , but life was saved, and 
a great advance was made m administration For the first 
time village mspection, the basis of modem organization, was 
earned out, and gratuitous relief on a large scale was given by 
the state The enormous expenditure on * a famine of unusual 
brevity and of no exceptional seventy^’ would probably never 
have been incurred had any system of agncultural information 
existed The want of such a system was shown again in the 
followmg year, when, on the premature cessation of the rainfall, 
the Local Government proposed to renew large relief measures 
m BihSr. The Government of India, however, resisted the 
alarm , and m the result, so far from there being a famine, gram 
was cheaper than usual in the area of anticipated distress 

The famme which commenced m 1876 afflicted Southern 
India (Madras, Mysore, Hyderabad, Bombay) for two years, 
and m the second year extended to parts of the Central and 
Umted Provinces and to a small tract m the Punjab, The 
total area affected was 257,000 square miles, with a population 
^ 58,500,000 Embarrassed by the large expenditure on the 
Bihar fiwnine, the Government of India insisted on the im- 
position of proper tests m the mterests of both the people 
themselves and the general taxpayer In Bombay these tests 
drove large numbers of rehef-workers to stnke, and the ques- 
tion arose whether relief should be given to men who could, 
but would not, work. This was deaded by the Government 
of India as follows * We say that human life shall be saved at 
any cost and effort’, aud if it is asked what ‘the general pnn- 
aples are by which the District officers should be gmded m 
refusmg the aid needed to preserve life, the reply must be that 
^ Eeport of the Famne Cmntissum^ 18S0, paragrapli 94. 



FAMINE 


489 


A 

there axe no such principles, and that there are no arcumstajices 
m which such aid can be refused ’ In Madras and Bombay the 
reduced, or Temple \ wage was adopted, but eventually aban- 
doned as insuffiaent except under favourable circumstances In 
the Umted Provmces httle relief was given, and the mortality 
was very great Throughout India fever raged m the autumn 
and wmter of 1878 The excess mortahty m this famme is said 
to have been 5,250,000 m British temtory alone 

Speaking generally, the administration of relief was as strict 
on ^is occasion as it had been lax m Bihax. Prices ranged 
very high, and owmg to the absence of railways pnvate trade 
was scarcely equal to the demands made on it Throughout 
Bntish India about 700,000,000 umts were reheved at a cost 
of 8|- crores®, and charitable contributions from Great Bntain 
and the Colomes amounted to 84 lakhs. 

In 1878 the whole question of rehef and protection was The Fa- 
referred to the first great Famme Commission under the pre- 
sidency of Sir Richard Strachey Startmg from the prmciple, 1878-80. 
laid down m 1877, that the Government should spare no efforts 
to prevent starvation or an extremity of suffermg dangerous 
to life, but could not attempt to prevent all suffering or to give 
general relief to the poorer classes of the community, the 
Famme Commissioners msisted that rehef should be so ad- 
mimstered as not to check the growth of thnft and self-reliance 
among the people, or to impair the structure of soaety which, 
resting m India upon the moral obligation of mutual 
assistance, is admirably adapted for common effort against a 
common misfortune * The great object,' they said, ^of savmg 
life and givmg protection from extreme suffermg may not only 
be as well secured, but m fact will be &r better secured, if 
proper care be taken to prevent the abuse and demoralization 
which all experience shows to be the consequence of ill-directed 
and excessive distribution of charitable rehef.' They quoted 
Turgot to the effect that *the best and most useful land of 
alms consists m providing means of earning them,* and laid 
down the pnnciples (i) that employment should be given on 
rehef works to the able-bodied, at a wage suflBaent for support, 
on the condition of performing a suitable task , and (2) that 
gratuitous rehef should be giVen, m their villages or in poor- 

1 So called after Sir Richard Temple, the Famine Comnussioner for the 
Government of India. The wlagse was i lb of gram plus 1 anna for a man, 
with small tedncdons for a woman or child 

* In Hyderabad and Mysore abont 73,000,000 units were relieved at a cost 
of 7a lakhs, and revemie was remitted to the amount of do lakhs 
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houses, to those who, after inquiry into their circumstances, 
were found to be unable to work In order to regulate relief, 
they prescribed constant inspection of the people in their vil- 
lages. As regards food-supply, they recommended non-mter- 
ference with trade except in the very rare cases when it might 
be unequal to the demands on it Finally, they advised that 
the landownmg classes should be assisted by loans and by 
general suspensions of revenue in proportion to the general 
crop failure, it being a condition that proportionate relief should 
be given by the landowners to tenants and holders of subordi- 
nate rights m the land. 

TheProvi- These recommendations were embodied m a Provisional 
aad&e Famme Code In circulatmg this m 1883, the Government of 
famine India laid down the fundamental prmciple of the famme wage 
wage That wage is * the lowest amount suffiaent to mamtaan health 
under given circumstances While the duty of Government is 
to save hfe, it is not bound to mamtam the labouring popula- 
tion at Its normal level of comfort To do so would be unjust 
to other sections of the community, besides prolonging the 
penod for which the labourmg population would chng to the 
relief works ’ 

Provmcial Codes were then drawn up, and were acted upon 
in the several scaraties which followed m different parts of 
India These codes were first severely tested by the famine 
of 1896-7 

(3) Fa- The monsoon of 1895 was weak in the Bundelkhand Dis- 
+h Province of Agra, and the winter rams also failed 

adm^ Famine was declared, and rehef was commenced, early m 1896. 
tration of The monsoon of 1896 was generally defiaent , and the Umted 
Provmces, the Central Provmces, Berar, parts of Madras, Bom- 
Famine of bay* Bengal, the Punjab, and Upper Burma, together with 
1896-7 portions of RSjputana, Central India, and Hyderabad, were 
plunged m funine Altogether 307,000 square miles were 
affected, with a population of 69,500,000, and the numbers re- 
heved exceeded 4,000,000 at the time of greatest distress. 

In Bntish territory the area and population affected were 
225,000 square miles, and 62,500,000, respectively*. Famine 
was mtense m the United Provmces, the Centr^ Provmces, 
Bihar, and the Hissar Distnct of the Punjab From first to 
last, 821,000,000 units were relieved at a cost of 7^ crores. 
In addition, revenue was remitted and loans were given to the 
extent of about and i| crores The charitable relief fund 
amounted to nearly i J crores, of which about i J crores were 
^ No complete account of zelief m Native States is available 
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subscnbed in the United Kingdom. The famine ended, gene- 
rally, when the autumn harvest of 1897 was npe, but it was 
followed by heavy mortality from fever in the autumn, and by 
a plague of rats. The actual famme mortality in British Dis- 
tncts may be roughly estimated at about 750,000 This famme 
will be remembered for the vigorous, efficient, and econoimcal 
admmistration in the Umted Provmces, and for the comparative 
failure of rehef in the Central Provmces. The difficulties in this 
latter Province were, however, extraordinarily great, owing to the 
reluctance of the wild tubes to accept rehef on brdinary terms. 

The incidents of this famine were exhaustively analysed by The 
a Commission, presided over by Sir James LyaJl, which passed Fandne 
the followmg judgement on the admimstration as a whole ‘ We 
consider that, while the areas over which mtense and severe 
distress prevailed in the famme of 1896-7 were greater than in 
any previous fammes, the success actually attained m the rehef 
of distress and the savmg of human life was, if not complete, 
far greater than any that has yet been recorded m fammes that 
are at all comparable with it in pomt of extent, seventy, or 
duration, and that this result has been achieved at ^ cost 
which, when compared with the expenditure m previous fa- 
mmes, and with other standards whic^ we have had before us, 
cannot but be regarded as very moderate * 

This Commission also made important recommendations 
for the future treatment of fammes In regard to the broad 
prmciples of rehef admmistration they adhered to the recom- 
mendations of the Commission of 1880. But m details they 
suggested some changes, mduding a more hberal wage and 
an extension of gratmtous relief, particularly dunng the rams. 

They broke new ground m formulating rules for the rehef of 
weavers m their own trade, for the rehef of abonginaj and 
hill tnbes, and for the management of the cbantable relief 
fund, and they laid great stress upon the necessity for liberal 
remissions of land revenue The Commissioners seem to 
have been impressed by events m the Central Provmces, and 
the general effect of their recommendations was to avoid all 
nsks and to make rehef more attractive. 

Before these recommendations had been fully considered, The fa- 
another great famme occurred Distress began m Ajmer m 
1898 and some rehef was given. The monsoon of 1899 failed 
generally over the west and centre of India. In the Central 
Provmces, Berar, Bombay, Ajmer, and the HissSr Distnct of 
the Punjab, famme was acute', it was mtense in Rajputana, 

^ Thete waa also distress m small areas m Bengal, Madras, and Agta. 
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Baroda, Central India, Hyderabad, and Kathiawar. The total 
area affected was 475,000 square miles, with a population of 
59,500,000 The Meteorological Department declared the 
drought to be umque. ‘The mean average rainfall of India 
IS 45 inches In no previous famine year has it been in 
greater defect than 5 mches But in 1899 the defect exceeded 
II mches.* This was for India as a whole, m particular 
localities there was practically no rainfall. The autumn harvest 
was a failure, and hardly any spring crops were sown. At 
the end of July, 1900, no fewer than 6,500,000 persons were 
receiving daily relief The distress was aggravated, and the 
difficulties of administration were enormously increased, by 
the failure of the water-supply and fodder 
In Bntish territory^ 180,000 square miles with a popula- 
tion of 26,000,000 were affected, a smaller area and a much 
smaller population than m 1897 , but the people m most 
parts had not recovered fully from the famme of two years 
before The numbers relieved were far greater than m 1897 
At the time of greatest rehef— in this famme at the end 
of July — ^4,500,000 persons were supported by the state 
Altogedier about 1,140,000,000 umts were relieved at a cost 
of 10 crores Cattle died m millions, and the Government 
helped agncultunsts by very large remissions of revenue 
and by loans which have since been mostly wntten off The 
total cost to the state has been put at about 15 crores 
The chantable rehef fund reached crores, of which nearly 
a crore was subscnbed m the United Kingdom In addition, 
loans were made to Native States to the extent of 34* crores. 
Although the rehef was thus extraordinarily hberal, the mor- 
tahty was great. The Famme Commission of 1901 thought 
that about one milhon deaths might be attnbuted to famme 
m Bntish Distncts, and that of this total at least one-fifth 
were caused by cholera. This was largely due to the special 
conditions of famine namely, the extreme ngour of the 
wmter of 1899-1900, the failure and consequent pollution of 
the water-supply, which led to virulent outbreaks of cholera m 
the summer of 1900, and the extremely unhealthy autumn m 
1900, unng which malarial fever attacked the rich as well 
^ The Native States conducted their relief under the general advice 
of the Government of India, which lent them the services of Bnti^ officers 
and assisted them with loans It is impossible to give details In some 
States very inadequate relief was given, and m most the mortality was great. 
Bnt the Commission of 1901 was strack with the advance made by most of 
the Barbais towards bnngmg their relief into line with the humane pohcy 
of the Bntish Government 
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as the poor The famine ended, generally, when the autumn 
harvest of 1900 was npej but distress continued in parts of 
Western India for two years more 

This fiimme is remarkable for profuse relief m the Central 
Provinces, great mortahty m GujarSt, and general emigration 
from the Native States. In the Central Provmces the reaction 
from 1896 was complete the people were all too ready to 
take relief (even the aboriginal tnbes overcame their shyness), 
and the officers were anxious not to be behmdhand m dealing 
with distress. For some months, over 20 per cent, of the 
total population were reheved, and the toted cost of direct 
relief was nearly 4J crores In Gujarat the people and the 
Government were alike unprepared, the former had been 
softened by a long penod of prospenty, and were stunned 
by the blow Their wealth was sunk l^gely m their cattle, 
and m the vam hope of saving these, they dung to their 
homes until it was too late, Hehef of the abongmal tnbes 
was as difficult m Gujarat and KhSndesh as it had been 
m the Central Provmces m 1897, and the result was much the 
same. In all Provmces the administration was hampered by 
crowds of immigrants from Native States, so exhausted by 
privation m many cases that their lives could not be saved 
even by the best medical care 

A Commission, presided over by Sir Antony MacDonnell, The Fa- 
whose own femme rehef measures m the Umted Provmces 

luission ox 

had been so successful m 1896-7, was appomted to gather 1901 
up- the lessons of this famine Their judgement on the 
administration as a whole was as follows. ‘In certain dis- 
tncts . people m sore need of rehef were demed it m the 
early stages of the famme, owing to defective administration, 
but m the mam, and taking the famme penod as a whole, 
the rehef distnbuted was excessive We have no doubt that 
the excess is to be accounted for by an imperfect enforce- 
ment of tests on rehef works, by a too ready admission to 
gratuitous rehef, and by a greater readiness on the people’s 
part to accept rehef owmg to the demoralizmg mfiuences of 
the preceding famme ’ 

Impressed^pparently by this demoralization, the Commission 
clearly restated ‘the pnnaples by which alone famme relief 
on a great scale can be successfully administered.’ They 
recommended a pohcy of ‘prudent boldness,’ starting from 
a large and expansive plan of rehef, and secured by liberal 
preparations, constant vigilance, and a full enlistment of non- 
official help The wage-scale was revised, the mmimum 
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wage was abolished in the case of the able-bodied, payments 
being made proportionate to the task performed, and pro- 
vision was made for the exclusion from relief works of those 
who were m a position to maintam themselves The relief 
system was enlarged by proposals for dealing with a fodder 
famine Where differing from the Commission of 1898, this 
Commission reverted as a rule to the recommendations of 
the Commission of 1880. 

Concltt- It will thus be seen that, m the quest of the happy mean, 
the pendulum has been constantly on the swing, but the 
arc has become steadily smaller, and the relief system is 
gradually setthng down. The main prmciples of rehef are 
no longer questioned, and diversity in practice becomes less 
m each successive famme. The essential difficulty of state 
relief is deep-rooted The reluctance of those unaccustomed 
to famme to accept relief, and the eagerness of those accus- 
tomed to famine to seek relief, are likely to perplex the 
rehevmg officer in the future as they have done in the past 
But as estabhshments improve, the system will become more 
elastic and adaptable. 

Famine Although much ground has been gained m the long struggle 

Mortality and drought has been stopped of its worst horrors, 

the tale of suffering is still long, and the heart of the civilized 
world is touched by the mortality of an Indian famme. The 
Famine Commissions of 1880, 1898, and 1901 agree that ‘no 
imaginable system of rehef will completely meet all the vanous 
degrees of privation and suffermg which a famme produces.’ 
Pestilence is the twm-sister of famme, for the abnormal 
conditions of drought have from the earhest times lent them- 
selves to disease^ Cholera invariably breaks out in the hot 
weather, and fever almost mvanably succeeds m the autumn. 
Moreover, m every famme many persons refuse relief until 

^ It seems worth while to qnote an anthontative ophuon on famine 
moitahty 'Dysentexy and diarrhoea are pecnharly fiumne diseases, directly 
caused by msnfficient and unwholesome food, or by reduced powers of 
digestion and assizmlation as the result of contmiied pnTatiQa. Again, it is 
practically impossible to prevent the outbreak of cholera when large masses 
of men are collected together in the hot weather under famine conditions, 
but efficient organization and careful sanitary arrangements can stay the 
spread of the epidemic, and when these precautions are not taken, a con- 
siderable share, at any rate, of the zesoltant mortahty must be deemed to 
have been preventible Of fevers it can only be sdd that they often are in 
oiigm climatic, but that their fatality is, owiqg to the reduced power of the 
people to resist them, largely due to famine '—Report of the Famine Com~ 
munon ^1901 
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it IS too late to save them. Nevertheless, the total famme 
mortality since 1880 has been small compared with what it 
was before relief was then reduced to system Moreover, 
the great majority of deaths m the two recent famines 
occurred generally among the very old and the very young 
There has been since 1880 comparatively httle of that mortahty 
among healthy adults which was so deplorable a feature of 
earlier famines, a feet of which the comparatively rapid recovery 
in the birth rate is at once the result and the proof 

IV Protection agamst Famine 

The famme problem is not, however, hmited to rehef Protective 
‘ It IS of still more essential importance,’ said the Secretary 
of State m 1878, ‘to ascertam how far it is possible for problem, 
Government by its action to dimmish the seventy of famines, 
or to place the people m a better condition for enduring 
them’ The Famme Commission of 1880 concluded that 
much could be done m this direction, particularly by the 
accumulation of accurate knowledge of the country and its 
economic conditions, with the ultimate object of stimulating 
the material prospenty of the people, and much has been done 

Reference has already been made to the elaborate system System of 
of agncultural mtelhgence, but this represents but a part 
progressive knowledge Geological, mineralogical, ethnological, 
and linguistic surveys have been set on foot, while valuable 
statistics of trade are annually pubhshed and reviewed in 
the Department of Commerce. Vital statistics are still 
defective, but each successive Census marks improvement in 
their registration The functions of Government have been 
differentiated, the branches of the administration have been 
speaalized, and action has been taken simultaneously on 
many Imes. 

Railway and irrigation works — ‘ the best, and often the only, Productive 
means of securmg protection from the extreme effects of famme 
and drought ^ ’—have always been the mainstay m building up ways and 
material prospenty From the financial pomt of view, these 
works are of two kmds, according as they are, or are not, * 
commercnaJly profitable, the former bemg called productive, 
the latter protective. The cost of the former is met by loans , 
the latter are debitable to the Famme Insurance Grant 

This grant dates from the famme of 1876. A succession of The 
femmes, and a recogmtion of the duty of the state m regard 

* Report of the Famine Commission of 
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relief and to them, induced the Government of India to provide a reserve 
insurance ^ ordinary years to meet the obhgatoiy and recurrent, but 
extraordin^, demands of famme relief. This reserve was 
fixed, on the basis of past expenditure, at i J crores annually, 
and was secured by fresh taxation and economy* Doubts as 
to the precise objects to which the grant should be devoted 
arose almost immediately, but were settled m z88i by a scheme, 
which, m Its general bearings, stll obtains The first charge 
on the grant is famine relief, the second protective works, and 
any balance is devoted to the reduction, or rather the avoidance, 
of debt 

The place Expenence m 1866, 1868, and 1878 had shown the im- 
perative need for extendmg commumcations, and precedence 
tioa works m the pohcy of insurance was consequently given to the 
construction of protective railways, or the guarantee of interest 
on money borrowed for the purpose The system of protective 
railways has been practically completed so far as mam lines 
are concerned, and the Famine Commissions of 1898 and 1901 
uiged the now greater claims of protective irrigation works. 
Railways The distinction between productive and protective works is 
financial It remams to consider the effect of railways 
as they and imgation on matenal prospenty The benefits of imgation 
affijct have never been disputed, but of late there has been a tendency 
Egress ^ quarters to detract fi:om the advantages of railways 
It IS contended that, by equalizmg pnces all over India, 
railways extend the area of distress beyond the lumts of crop 
failure, and that they have destroyed the habit of stonng gram, 
which formerly served as an insurance agamst famme This 
may be admitted, without really qualifying the overwhelming 
benefits of improved commumcations If railways have some- 
what extended the area, they have enormously reduced the 
mtensity, of distress , and if they have discouraged the storage 
of gram, they have substituted *the great reserves of the 
country at large for the petty reserves of mdividuals^ ’ They 
have substituted fammes which are of money only, for fammes 
m which both food and money were lackmg j and by givmg 
access to large markets they have undoubtedly mcreased the 
incomes of landowners and cultivators, and enabled them to 
reap the benefits of high pnces*. * It is true,* say the Famme 

^ Hdport of the Fanum Commisswn ^1901, paragraph 23$ 

* It may be noted that, among the reasons adduced by the Board ot 
Eevenne in 1812 against a Pennaneat Settlement m the Upper Provinces, 
was the fact that ' an eznberant harvest is, m the ezistmg state of society 
here, almost as detrimental to the landholders as a scanty produce * 
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Commissioners of 1901, ‘that to a certain extent cultivators, 
who formerly stored gram, because it could he neither sold 
nor removed, have ceased to do so because they can sell to 
advantage , and that, owing to their improvidence, the money 
slips through their fingers But this change m the habits of 
the people is a regular attendant of progress it is merely 
a transient phase of a great economic movement, which makes 
for national prosperity.’ It has become a proverb in India, as 
elsewhere, that ‘railways make trade ’ 

Much has been done in other departments to promote Other 
general prosperity The land revenue has become progres- 
sively moderate m assessment, and mcreasmgly elastic inmatcnd 
collection The rent law of nearly every Province in India 
lias been revised smce 1880 m favour of the cultivatmg classes 
Loans are given by the state, at low interest and on easy 
terms of repayment, for land improvement and for the pur- 
chase of seed and bullocks ^ and attempts are bemg made, 
with the active help of the state, to start co-operative credit 
associations Expenments in agncultural improvements axe 
continuously earned on It cannot be said that the agncul- 
tural classes have responded very largely to the efforts made to 
help them or to teach them to help themselves, or that those 
efforts have always been well devised , but expenence is being 
steadily gamed, and the cumulative effect of the acbon already 
taken is considerable 

The Famine Commissions of 1880 and 1898 both bore Steadily 
witness to the recuperative power of the country ^ but the best “^creasing 

^ * It IS, we beheve, demonstrable that the effects produced by the famme 
of 1876-8 on the general prospenty of the conntiy have been less disastrous 
than those of former calamities The famine of 1770 resulted in wide- 
spread desolation of the most affected distncts, so that we read of depopula- 
tion and miD, the thinness of the inhabitants, many hundreds of villages 
entirely depopulated, half the ryots credibly reported to have penshed, and 
a complete disorganization among the landed classes which lasted for many 
years The famme of 1803 struck such a blow at the prosperity of Khanaesh 
and Ahmadnagar that even in 1867 the traces of its ravages were still visible 
in the rams of deserted nllages which had not been repopnlaied. In the 
famine of 1853 so much land went ont of cultivation in the Guntur District 
that even m 1850 the land revenue was only three-fourths of what it had 
been in 1833 In 1837, m the North-Western Provinces, the pressure was so 
great that the ordmoiy bonds of society seemed to be broken byit In 1841 
the stiU-deserted lands and abandoned houses m the E&wah Distnct bore 
evidence to the devastation and waste of life, and during the next Rve years 
the land revenue continued to be less by la per cent than in the period 
preceding the famine Colonel Baird-Smith, from whom the above quota- 
tion IS nude, testified that similar effects were hardly noticeable m 1860-1, 

VOL in Kk 
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recupera- evidence of the fact is the rapid recovery of cultivation after 
of a famine The following figures give the cropped area in 
country. British Provinces’ for the years preceding, coincident with, 
and following the recent famines — 


Ye^r and Area op Pamime 

Total cropped Area in I 
Miluohs OF Acres | 

Year 

before 

famine 

Year of 
famine. 

Vear 

after 

famine 

United Qud Ccutrcil jprovuiccsi 




&i 3 r, Madras, Bombay) 

180 

167 


1900 (Central Provinces, Berar, Bombay, 




Ajmer) , 

49 

40 



As the mortahty of cattle was enormous in 1900, and distress 
continued in Bombay and Ajmer until 1902, these figures show 
a power of recuperation m the landowning and cultivatmg 
classes which would have been thought impossible fifty 
years ago 

Geaewl Nor axe the evidences of matenal progress confined to the 

progress, and cultivating classes The great increase durmg 

the last twenty yeais m trade and commerce, m the use of the 
post and the telegraph, in remittances by money orders, and 
m savings banks deposits, the nse in urban wages, and the 
expanding revenue under excise, stamps, and income tax, all 
testify, m different ways and m vanous degree, to the steady 

and this he attributed to the increased power of resistance end self-support 
among the landowners following the introduction of long-term settlements, 
which dated from about 1840 Still more remarkable are the facts recorded 
m the agncnltural statistics of Bombay and Madras for the year 1877-8. 
In Madras the area occupied exceeded by 50,000 acres that of 1874-5 
In Bombay there was an actual increase of 70,000 acres of revenue-paying 
occuped land in excess of the previous year * — Hejport of the Commis- 
sion ^1880, paragraph 84 

' It may be said of India as a whole that of late years, owing to high 
prices, there has been a considerable increase m the incomes of the land- 
holding and cnltivatmg classes, and that their standard of comfort and 
expenditure has also risen With a nse in the transfer value of their tenures, 
their credit has also expanded. During the recent funme these classes, as 
a rule, have there&fxe shown greater power of resisting famine, either by 
drawing on savings, or by borrowing, or by reduction of expenditure, than 
in any previous penod of scarcity of like seventy .*— of the Cm- 
mtssion ^1898, paragraph 592 

The subject was not rtferred to> 01 discussed by, the Famine Commission 
of 1901 

^ Except m the Punjab, the recorded 6gures for which ‘ire excluded as 
doubtfoL 
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growth of general prosperity. Twenty years is a very short 
time m an old and conservative country like India. 

One class alone is being left behind in the general progress, The one 
and that a large one. Agricultural labourers, as already stated, exception 
are multiplying rapidly on the margin of subsistence and 
beyond the requirements of agnculture, and by so doing are 
keeping their own wages low, while cash payments for work 
actually done are superseding, over large parts of India, the 
old customary payments of gram at each harvest. Agncultural 
progress will do httle to improve their position. Emigration 
when feasible, will only temporanly postpone the pressure on 
the soil^ unless the growth of population is chewed. *No 
remedy for present evils,’ say the Famme Commissioners of 
1880, * can be complete which does not mclude the introduction 
of a diversity of occupations through which the surplus popula- 
tion may be drawn ftom agncultural pursuits and led to find 
the means of subsistence in manufiictures or some such em- 
ployments.’ In this direction a fair start has been made 
The construction of railways and irrigation works employs 
large numbers , and there is a growing labour market in docks 
and arsenals, and in the factones and commercial undertakmgs 
that are now springing up But the numbers released from de- 
pendence on the land are as yet few m proportion to the normal 
mcrease of the rural population Industrial development is 
slow, and the growth of population is quick The country is 
ciying for capital, and native capital is, so far, not forthcoming. 

*The natural resources of India are beyond question, as is 
also the need for their development, In order to develop and 
reap the benefit of her resources, India requires, and must 
long contmue to require, foreign capital^' The steady appli- 
cation of capital to the organization and development of 
industry is, indeed, the one thing needful for the gradual 
solution of the famme problem. 

‘ Re^t of Strffenry Current Committee ^ 1898, paragraph 36 
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APPENDIX 

ChronoijOGical List of Famines and ScARanEs irom 1769 

F sFamiae S ■•Scarcity 

Ybar British temtoiy Native temtary* 

1769-70 F Bihar, Northern and Central 
Bengal t 

S EaBtem Bengal t 

1782- ^ F Madras city and its environs F Haidar Alt's country 

S Bombay and its environs S Cutch and neighbounng comi- 

tiy 

1783- 4 S. Bibar and adjoining Bntisli F Present United Provinces, 

Districts in United Provinces Kasteni Punjab, Kashmir, and 
Riyputana 

1791-2 S Northern Madras; F Hyderated, Southern Maratha 

country, Deccan, Gujarat, and 
Marw^ 

1802- 5 F Deccan and Hyderabad 

1803- 4 ^ Province of Agra F Central India and Rajpulana 

1806-7 F Central Madras 

1813-15 S Part of the Provinces of Agra F Cutch, Klthiavrar, and Raj- 
and Madras, and Gujarat putana 

S Baroda, and parts of Gujarat 

1823-4 ^ Northern Madras 

S GujarSt and Northern Deccan 

1832-3 F Northern Madras S Hyderabad and Southern Ma- 

ratha country 

1835-4 S Northern Deccan, Gujarat, and S RajputanaJhansi, and Central 
trans-Jumna Distncts of the India 

Province of Agra, mduding 
Delhi and Hissar 

1837- 8 F Central and trans- Jumna Dis- 

tricts of the Province of Agra, 
mclnding Delhi and Hissar 

1838- 9 S Gnjarat S. Cutch and K&thi^ivar 

1844-5 S Deccan 

F Bellary Distnct of Madras S Hydei&bad. . 

S Adjommjg Distncts of Madras 
and the Southern Deccan 

1S60-Z F Upper Doab of the Province F Easteni Rajput^a 
of Agra, Delhi and HissSr S Cutch 
Divisions of the Punjab 

1865-6 F Onssa (also 1867) and BihSr, S Mysore and HydeiSbad 
Bellary and Ganjam Districts 
of Madras 

S The rest of the east coast, the 
Southern Deccan in Bombay, 

Western and Central Bengal 

1868-70 F Ajmer, trans-Jnnma Distncts F Rajputana 
of the Province of Agra, Delhi S Cutch 
and HissEr Divisions of the 
Punjab 

* The hat u incomplete. For the earlier famines in Native temtory no infonnation esists , 
only those vhich came proomentlj to the aotice Bntisb officers have been recorded 
t These tracts, though still nominally under Native rnle^ were at the time under Bntish 
control 
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Chronological List of Famines and Scarcities from 1761 

ipnimusi) 

F = Famine S sScardtjr 

Year British temCory l^atlve territoiy 

[ 868-70 S Adjacent parts of the Province 

of Agm and the Punjab, Gnja- 
imt , Korlhera Deccan , North- 
ern and South-eastern Dis- 
tricts of the Central Provinces 
1873-4 F Bihar, 

S Adjacent stnp of the United 
Provinces, and Bandelkhand 

1876- 7 F Madras and Bombay F Mysore and Hyderabad 

1877- 8 F „ „ F „ „ 

United Provmces F. Kashmir 

S Punjab 

1883- 4 S Hissar and Kohtak Districts 

of the Punjab. 

1884- 5 S. Lower Bengal; Bellaiy and 

Anantapni Distncts of Ma- 
dras 

1888-9 F Ganjam District of Madras F, Onssa Tnbutary Stales 

S. Northern Bil^ and Onssa 

1890- 2 S Kamaan and Garbwal , Ajmer S Parts of BSjputSna 

1891- 2 S Bihar, the Central and Car- 

natic Distncts of Madras , the 
SoTithem Deccan m Bombay, 

Upper Burma. 

1896-7 F Madras (Circars and Dec- F Northern and Eastern Raj 
can) , Bombay Deccan , Ben- pntana , parts of Central India 

gal, United Provmces, partof and Hyderabad 

die Delhi Division of the Pun- 
jab; the Central Provmces, 

Berar 

S Rest of the Delhi Division, 
and Ferozepore and Gnjrat 
Distncts of the Punjab ; Uj^er 
Btitma. 

899-1900 F Bombay, Central Provinces, F Hyderabad, Rajputana, Ccn- 
Berar , Ajmer , Hissir Distnci tral India, Baroda, KathUlwar, 

of the Punjab Cntch, and the Feudatory 

S Farts of Madras, Bengal and States of the Central Pro- 

Agra, and Ddhi Division of vinces, and Eastern Punjab 

the Punjab 

1900- 1 F Gujarat. 

S The Deccan and Camabc 
Distncts of Bombay 

1901- 3 F GujaiSt . . S. Raputana and parts of Ccn- 

S The Deccan and Carnatic trol India. 

Districts of Bombay, Ajmer 

1902- 3 S Parts of the Chhattisgarh and 

Nagpur Divisions of the Cen- 
tral Provinces 
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Agricaltural admmistrationi 94, 95 j 
history of, 94, 95 , institubon of aa 
Inspe^or-General, and of a Bofiid of 
Agncoltnre, pe, of an Agncnltuial 
Department, ao 5 

Agricultnral labow, i, a, 248, 334, 476, 
499 , the sole excepbon to general in- 
crease of material prosperity, 499 
Sa also Labour 

Agncnlture^cb ijpp.i-ior 1 Agncnltnral 
populatton, dimate, and soils, i-ii , 
the rural population almost enbrely 
cultuial, I, 2, 248, soils, 8-11 
Cultivation, 11-25, implements 
of bllage, 11-15; 

tools for digging and ear^-work, 
14, 15 , tillage and blth, 15 , irriga- 
tion specially necesaaiy in Lidia, 16, 
17, 19, manures, 19-23, fallows, 

23, cultivable lands left waste, 23, 
intermittent cnlbyabon of yngm soils, 

24 , shifting culbvabon, 24 , rotabon 
of crops, 25, mixed crops, 25 III 
Frinapal crops, 26-76, nee, 26-29, 
wheat, 29-32, millets, 33-34, pulses, 
g»mj 36 » 3 < 5 » oilseeds, 36, 39, sesa- 
mum, 37, 38 , other oilseeds, 38, 39 , 
sngar-cane, 39-42, cotton, 42-46, 
jute, 4M9> tobacco, 49-52, poppy 
(mpium-yieldmg), 5a-64» pepper, 54- 
50, tea, 56-63, coffee, 03-66, cm- 
uiona, 66-^9, mdigo. 69-75, veget- 
ables, 75 , fruits, 75 ,70 fV, Cattle and 
agricaltu^ live stock, 76-89, cattle, 
76-81, bufhdoes, 81-83, dairying, 83, 
sbeep and goats, 86, 87 , horses, 87, 88 , 
males and donkeys, 88, camds, 89 
Tabulated stabsbeal figures, Table Iv, 
p 101 , V Tenures, Credit, Research, 
and Administration, 89-95, a^cul- 
tnral tenures, 89, 90, capitJ and 
credit, 90, 91 , land improvement, 92 , 
generally imgation, 9a, agri^- 
tural associations for co-operation, m- 
surance, &c , 93 , agncultural expen> 
ment and research, 93 , education, 94 , 
adnunlstration, 94, 95 Bibliography, 
p.96. Tables I Areas, cultivable, oc- 
cupied, and waste, non-culbvable , 
forests, p 97 IL Pnncipal crops cul- 
bvatei pp 98, 09 III Areas under 
principal crops m chief Provmces, p 
100 IV Number of live-stock and of 
ploughs and carts, p 101 

Alf a vegetable dye, once extensively cul- 
tivated, 183, 184 


Alum, old nabve indusl^ of, checked by 
cheap imports, 156, 157, average of 
imports, 157. 

Alumminm, largely contained m the 
bauxite of old deposits and present 
formabons of latentes of Pe^sula 
and Burma, 148; no present fticih- 
ties for Its economic devmopmenfc, 148, 

Amber, its occurrence in Burma, 

141 $ differs in chemical and physical 
properties from amber of £ Prussia, 141 

Antimony, places of its occurrence, 145. 

Arhmn Pulse, 25 

Arts and Manufactures, ch iv, pp 168- 
356. 1 Introductory, 168-171 Pro- 
gress of bdia as a manu&ctanog 
country, 168, hand and steam mdus- 
tries, 168, influence of religion and 
race upon crafts, 169 , dassificabon of 
industries and mdnstnal areas, 169, 
170 , classification of industries accoid- 
iDg to materials, 171. II Industnes 
denved ftom gums, resins, oleo-resins, 
uispissated saps, &c, 171-1771 trade, 
I7it 253, cut(^ and gombier, 171, 
lac and lac turnery, 172-175 , Burmese 
lacquer, 175, vamish and varnished 
waxes, gesso, 176 , wax, 176, 177 HI 
bdusmes denved ftom oilseeds, oils, 
fats, and perftuneiy, 177-181 , trade m 
animal and vegetable oils and &ts, 177 1 
mdnstnal uses, 178, oilseeds and oils, 
179 , wax- 61 oui, 179, ghl, lard, mai- 
gfuine, and tallow, 179, essenbal oils 
and perfumeiy, 179, 180, pambng in 
oils, 180 IV udustnes conned 
wi^ dyes and tans, 181-188 , declme 
of dyemg mdustry, 181, 182 , safflower, 
turmenc, df, 183; myrabolams, 184, 
dyeing and calico-pnnting, 184-187, 
mshrQt 187, tinsel-pamtmjp^ 188 
V Ihdnstnal products denved ftom the 
animal kingdom, 188-194, hides, ^ms, 
leather and manufactores, 189 , boot 
andshoetrade,i90,i9i, ivory, iQi-193, 
horn, bnstles, feathers, coral, 193, 
shell industnes, 194 VI Fibres, tex- 
tiles, and textile industnes, 194-222 , 
foreign trade, 194, 195, 255 , industrial 
interests, nulls, dec , 195, cotton, 195- 
203, longcloth and dama^, 196, 
197, muSin^ 201, 302, twists and 
yam, 202, 203, piece-goods, 203 , jute, 
203-206, paperaakmg,2o6;OTnbng, 
206 , silk, 206-2 1 3 , wool and fitshm, 
212-218, carpets, 214-217; shawls and 
MdatSi ICa8bmIr,3i7, 218, trade, 218, 
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embroidenes, 218-222 , kincob borders, 
222 Vil Drugs (other than narco^ 
tics), medicines, and chemicals, 222, 
223, qmnine, 222 , trade m drugs, 223 
VllI Mible substances (including 
narcotics) and the industries con- 
nected therewith, 223-225 , agncnltural 
interests, 22a, food, the area and amount 
of Its production, 223, 224 , industnal 
mterests, 224 , trade, imports and ex- 
ports, 224, 225, 255 , ice and aerated 
waters, wine and spirits, 225 , brewing, 
milhng, provisions, aa6 IX Timber 
and woodwork mdubtnes, 226-232, 
Indian timbers, 226, 227, trade in 
wooden manufactured articles, arts and 
crafts connected with wood, 228, 
wood-caiviog, 228-231 , painted wood- 
work, 2 i)i , Kashmir papier mfichd, 
pith models, carved fruits, and turnery, 
174, 232. X Metals and minerals and 
their associated mdustnes, 232-256, 
metals and minerals, resources and 
trade, 252-234, 256 , village mdustnes, 
234, coal, gold-mmes, petroleum, 
Iron, 235 , salt, saltj^tre, borax, 
236, bi^s and coppei, 237, artistic 
mdustnes, 237-245 , iron and steel, 
tinned metal, lac-coloured metal, 237 , 
enamelling, 238, 239 , niello, gold ami 
silver place, 240 , damascened and en- 
crusted ware, 240, copper and brass 
wares, 240, 241, stone-carvmg, 241, 
242 ; carving of small articles, 24a , 
lapidary work, jade, agate, 242 , gar- 
nets and xock-dystals, turquoise, glass- 
waie, inlaid stone-work, pottery, 243 , 
terra-cotta, pamted pottery, 2^, 
glazed pottery, 245 , plaster of Pans 
and cement work, glass mosaics, 245 
XL Conclusion, 245-251 , Indian Fac- 
tory Act, 246, 247 , table of number of 
factones and hands from 1893 to 1903, 
247 , general statistics regar&g occu- 
pations from Indian Census Report, 
1901, 248-251 ; with a table of numbers 
snpporled by larger mdustnes, 251 
Bibliography, p 252 Tables I Trade 
in gums, resins, Ac., p 253 ; II Trade 
in oilse^B, oils, and peifnmeiy, p 253 , 
IIL Trade in dyes and tan, p 254 , 
IV. Trade in animal products, p 254 , 
V Trade m fibres, textiles, &c., p 
355 » VI Trade in edible substances, 
p. 255, Vn. Trade m metals and 
minerals, p 256 

B 

Bajra. Stt Millets 

Beeswax. Su Wax. 

Bibliography, of agncultuie, ch 1, p 
96, forests, ch» u, p 127, mines and 
minerals, du hi, p 167; arts and 


manufactures, ch iv, p 252, com- 
merce and trade, ch v, p 306 , imga- 
tion and navigation, ch vi, p 364, 
railways and roads, ch vii, p 410, 
posts and telegraphs, ch viii, p 446 , 
rents, prices, and wages, ch ix,p 471 , 
funine, ch x, p 500 
Bombay, port 273, development of 
its cotton trade, docks, and railway 
connexions, 273, imports and exports 
from 1882 to 1902, 272, Its internal 
trade, 303 

Borax or tmcal from Kashmir and Tibet, 
Z57, 236 , decline of the industry owmg 
to foreign competition, 157, imports 
of borax across the frontier, 158 , its 
extensive uses, chemical and mechani- 
cal, 336 

Brewing, now one of the laigesl of 
minor industries, 326, its output, 226 , 
imports of beer, 226 
Bncks and tiles, clay for, 150 
Building stones, 148-151 
Butter, exports and imports of, 8?,, 84 
Set also Dairying 

C 

Calcutta, port of, development by hast 
Indian Railway, 273, construction ot 
jetties, wharves, and docks, 274, in 
creasing trade, 374, manufacture of 
jute by steam mills, 275 
Cahco-printing, its different styles in 
different towns, z86 

Camels, numbers of, 89, most where 
used instead of bullocks, 89 
Canals for iirigaUon, 325 - 344 1 small 
private canals, 335, 326, patns and 
ahars of Bengal, 525 , area irrigated 
by private canals, 326, great public 
canals inundation, mostly in Indus 
Valley, dependent upon high or flood 
water of nvers, 327 , area of in^ga- 
tion, 17, 18, 327 , perennial, with or 
without a weir or 'anicut,’ 320 , canals 
made before British role, 327, 328, 
failure of pnvate enterprise to con- 
stmet large irrigation works, 328, 329, 
new works undertaken by the state, 
329, ‘Major* works, with borrowed 
capital, productive or remunerative, 
‘protective’ against famine, 329, in- 
clude storage or tanks, 330, ‘Mmor’ 
works, paid for out of general revenues, 
330 ; a table of capital expended, area 
irrigated, and of revenue return^ upon 
each major work and upon total minor 
works in each Province, with totals for 
each and all, 331, 33a, principal 
works m the several Provinces, 330- 
345 , in Punjab and Frontier Piovince, 
major, 330, 333, 334, minor, including 
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inundation canals, 334, 335, scope for 
extension, 335, m bind, its entire 
dependence upon irrigation, major and 
minor works, mainly inundation canals, 
3 ? 5 > 33 ^} iQ Bombay, Deccan and 
Gujamt, 337, 338; Lakes Fife and 
Whiting, 337 , supply by Mutha Canal 
of waterworks of Poona and K-irkee, 
337, reasons for their financial failure, 
337 , further extension urgently needed 
in Deccan, 338, in Madras major 
and minor works, the three deltaic 
systems, 338, storage works, the Fen- 
yar project, 339, need of extension of 
^protective* works, 340, Sir Arthnr 
Cotton’s Tnngabhadm project, 340, 
m Bengal, 340, 341 ; m United Pro- 
vinces the Gon^s Canal, the Lower 
fianges Canal, me Agra Canal, all 
remunerative, 341, the * protective* 
Betwa Canal, 341, 342 , small scope 
for extension in United Provinces, 342 , 
its urgent need in distncts south of the 
Jumna, its difficulties, 342, 343, in 
Ajmer-Merwara, minor works, 343, 
tuiks and wells the only source of im- 
gation, 343, m Baluchistan, minor 
works, 343, private works numerous, 
the Mraa or nndeigronnd tunnel, 343 , 
m Upper Burma, the Mandalay and 
Shwebo Canals, 343, 344, numerous 
private works, 344, in Central Pro- 
vinces and Bexar, state works con- 
templated, 344, total areas imgated 
from state and pnvate canals m British 
IndiB, 345, 346, distribution of total 
among Provmces, 346 , canals and im- 
gation m Native States, 346-348, m 
Mysore, 346, 347, m Hyderabad, 347, 
in other States 347, 348 
Canals, navigable, 354-360, (i) which 
are also irngation works, 355-358, 
Godavan and Kistna Canals, traffic 
large and beneBcial, but not directly 
remunerative, 3iJ5 , Kumool-Cuddapah 
Canal, 356, has no water connexion 
with seaboard, traffic w/, 356 , Onssa 
Canals, Midnapore, and Son Canals, 
traffic moderate, 356, 357 , Upper and 
Lower Ganges and (now closed) Agra 
Canals, traffic tnfimg, :^57 , parts of 
Western Jumna and Sirhlnd systems, 
boat traffic msignificant, raft consider- 
able, 357, 358 , in Sind, the inundation 
Fnleli Canal, and Eastern Nara, 35S , 
(a) navigable canals not also irrigation 
works, 358, 359, m Madras, Bucking- 
ham Canal, of public utility and moder- 
ate traffic, and others, 358 ; in Bengal, 
Onssa Coast and Hijil! Tidal Canals, 
358, Calcntta and Eastern Canals, of 
mu(^ importance and traffic, 358, 359, 
Nadia Rivers, 359 , in Bnrma, 359 , not 


one canal directly remunerative, 359, 
indirect benefits, 360, outside ddtaic 
tract canals of small use or value as 
means of mland communication, 360 , 
navigation dues or tolls, 36a, very 
different methods or bases of charging, 
36a , comparative ments of canals and 
railways, 36a, 363 , railways remunera- 
tive, canals not, 363, railways follow 
where there are already canals, 363 

Carpets, woollen, 214-21 7 , cotton, 21 7 

Cai^g Sea Stone-carvmg oftl Wood- 
carvmg 

Cashmere woollen goods made in Europe 
in imitation of Kashmir goods, 212, 
213 

Cattle, cows, bulls, bullocks, and buffa- 
loes, 76-86 , number of m 1903-4,76 , 
general charactensbes, 76, 77, pre- 
servation of many old and useless owing 
to sanctity of cow, 77 , of Peninsula, 
generally ill fed and ill bred, 77, 78 , 
m congested districts of N India and 
Ddta S Bengal no space left for graz- 
ing-grotmd, 78, 81 , the pure breeds, 
their charactenstics and aptitude for 
draught, milk, &c , 78-81 ; the Amrit 
Mahal breed, 78, 79, Nellore and 
Arvi cattle, Malwi and Khexi, Gir, 
79, Gujarati cattle, the finest in India, 
mnsi. Lower Sind cattle, 80 , Mont- 
gomery cattle, 81 , buffaloes, 81, 8a, 
general charactenstics, 81, the breeds, 
82, Jafarabadi or Kattnawar buffaloes 
8a, Delhi, 8 a , preservation of cattle m 
famine, 85, need of stonng fodder, 86 , 
schemes for improving cattle by bmed- 
mg and supjdyjog pure bulls, 85, 
otetades to improvement, 84 , effis^ 
of crossing, 84, rmderpest, 84, work 
of Civil Vetennaiy department, 84, 85 , 
number of cattle m 1^3, table of, 101. 

Chambers of Commerce, 267, 268. 

Chromium, found chiefly in Balnchxsffln, 

Cmchona plant, cultivation of, 66-^ , 
history, 66 , areas of production, do, 
67, vanebes and soils, 67, seed-beds 
and nursenes, 67, permanent planta- 
tion, weeding and pruning, 67, 68, 
methods and tune of harvestmg bark 
crop, 68, 69 , manuiactnre, 69 , differ- 
ent qnalibes of cindiona bark, 69, 
exports of bark, 67 , success of cheim 
sales of quinine at post offices, 22a, 43a 

Coal, 131-X38 , great increase in produc- 
tion and consnmpbon, 131, 235 , total 
consumpbon now 94 per cent, of total 
produeboa, 131 , consumption by rail- 
ways 99 per cent, of home prodne- 
bon, 131, sources of coal, 132-138 , 
Gondi^a fields, 132-136,95 per cent 
of total output, 132, table of out- 
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put from 1890 to 1905, 13a : Bengal 
coal-fields along Damuda Valley, 
13a, classification of beda^ 133} com- 
position of coal from RSniganj and 
stages, X33, the Jhema 
field, Z33, the Bokaro and Ramgarh, 
Z34, the Karanpnm, the Daltosganj, 
the Glndih fields, T34, the Satpnra 
group of fields, 134 , the MolmEm &ld, 
X35, the GodavSn belt of Gondwana 
r^B, X35 , the Warora field, its 
preaching exhaustion, 135, neir de- 
velopment south of Cb^da, 135 ; the 
Singarenl field in the Nizam*s Domi- 
nions, 135 , of the MahanadI group of 
Gondwana exposures only the Dmana 
field worked, 135, 136, outside the 
Penmsnla at Darjeeling, owmg to the 
geological fbldmg, coal cnished, poor, 
and hard to wor^ 136 ; younger coals 
of Cretaceous and Tertiaryage, 1 36-138 » 
a table of outputs, 137, compared 
with Gondwana coals, 136, fields m 
NE. Assam, 136, in Burma, in Balu- 
chistiiu at Khost, near Quetta, and m 
BolSn Pas^ expensive and daneerons, 
138 } in the Punjab at Dandot and 
m the Mianwali Distnct, 138 , ocenr- 
rence of a lignite at Palana, m the 
Eikaner State, Rajpu&a, 135 ; exports 
of coal increasmg, imports decreasing, 
both amounts small, 131, 235 , pnee 
of coal, 335 ,* vanahons between 1871 
and 1903 in wholesale prices of im- 
ports, 463 

Coal-mmes, statistics of labour employed 
in, 163-166 ; number of workers, 163 , 
mciease of population m districts, 163 , 
source of the colliers, 164, in Bengal, 
mainly from classes of landless labour- 
ers, aborigines, and low castes, 164, 
evolution of a collier caste, 164, in 
Assam, coolies, 164, average output 
of colliers, 164, hours of work and 



wages around, 165 , methods of min- 
higi 165 , Its comparative mechanical 
safety, 165 ; rare presence of fire-damp 
and use of safety-lamps, 165 ; low 
death-rate from accidents, 166 , death- 
rate compared with co^ production, 
166 j legislation, 166, 167 
Cobol^ associated with nickel and copper, 
long known in REjputana, 147 
Coffee plant, cultivation of, 63-66 ; his^ 
tory, 63 , areas of its moduction and 
labour employed, 63 , descnption and 
varieties of phuit, 63 ; temperature and 
soil, 63, 64, seed-beds and plantations, 
64, method of cnltivation, weedmg, 
and hoeing, 64 ; manuxmg, 65 ; topping, 
prumng, and plucking, 65, manufac- 


ture, 65, 66 , out turn, 66 , exports, 63, 
390, ^1, fall in, due to cheap coffees 
from Brazil, 63, a^. 

Commerce and Trade, ch v,pp 357-515. 
I History of foreign trade, 257-315 - 
early trade till the formation of East 
India Company, 357-260 * slow growth 
of Bntidi trade before 1858, 260, a6i , 
improvements smee 1858, 26a , m com- 
munications and transit, 362, 263, 
reform of fiscal system, 263, 264 ; ex- 
change difficulties, 26^-266 , creation of 
new departments, 206, 267; general 
progress since 1834, 268-271. II Ports 
of India, 273-276, pauaty of harbours, 
371 , chief ports, 272-276; a table of 
trade from i88a to 1^2,272 , port trusts, 
273 , a table of shipping from 1884 to 
1904, 276 III Descn^ion of modem 
trade, 276-201 ; increase of imports 
and exports durmg last decade in spite 
of drawbacks, 277, imports, 377-281, 
a table of values from 1882 to 1905, 
307 ; principal imports, 277, cotton, 278, 
279 , possioihty of India manufactni- 
ing many present imports, 279, aBo, 
decline of transit trade, 280, exports, 
281-291, values of, from 1883, 307, 
of manu&ctored goods, mamly of cot- 
ton and jute, 281-284; of food-grams, 
284, 285 , of raw cotton and jute, 286, 
287 , of tea, 287, 288, sugar, 288-290, 
coffee and mdigo, 290, 291, IV. Im- 
ports and exports of gold and silver, 291, 
293 V Distribution of foreign trade, 
292-298 VI. External trade by land, 
398-301 VII Internal trade, 301-306 
Bibliography, p 306. Tables, pp 307- 
315 Sed aho Trade. 

Co-operation and association for agncul- 
tnral and mdnstnal purposes, 91, 93, 
224, 250, 497 

Copper, the places of its occurrence, 144, 
large imports of, 144, 237 , its exten- 
sive domestic use and salmbility, 337 , 
rise and fall of copper traffic a barometer 
of pecuniary condition of the people, 
337 ; held to be the purest of metals, 
33a , has to be turned for cookmg, 
337; foil in imports dunng famine 
years, 237 ; copper and brass wares, 
340, their graceful shapes, the lota of 
the Hbdus, 240, the spouted twh 
of Muhammadans, 241 , artistic brass- 
work of Jaipur, 241 , pnnmpal centres 
of the mdust^, 241 ; vanations m 
wholesale pnees of imported copper, 
1861-1903, 462 

ConindTim,an ancient abrasive, its gradual 
disuse, 151 

Cotton, Sir Arthur, his work on the 
imgatiou systems of the deltas of the 
Cnuveiy, 337, of the Godavan and the 
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Kistna, 338 1 his Tongabhodia pniject, 

34*>t , , , 

Cotton, manufactured, trade in mamly 
a trade of the home market, aSa, 
large imports of piece-goods, 205, 278 , 
ejects of Indian mills, 279 , e^orts, 
mainly of twist and yarn, to Chma, 
38a ; vanations from 1861 to 1903 
in wholesale pnces of imports, 462 

Cotton, raw, its cultivation, 42-46 , va- 
rieties, late and early npenmg, 43, 
44, deterioration of Indian, and at- 
tempts to improve, 44, 196; exotics, 
44, 45 ; areas of production, 45 , soils, 
&C., 45 , mode of cultivation, 46 , out- 
turn, 46 , exports, 48, 286 , Its competi- 
tion with American, 386 , recent market 
in Japan, 386 

Cotton industries, 195-203 , early history 
m India, England, and USA, 195. 
196 , resuscitation of in India by mtro- 
duction of steam-power, 196, capital 
and labour engaged in, 190 , gmning, 
spinning, and weaving milm, 197 , hand- 
loom weaving, 197, 198 , degradation 
of quality of staple, 190 , longcloths or 
damasks, 198-201, chief vernacular 
terms, 198, 199 ; doths, of N. India, 
of Umted Provinces, 199, of Central 
I^ovmces and Bcrar, 199, 200, of Ben- 
of Bombay Presidency, 200, of 
as Presidency, of Mysore and 
Burma, 200, 301 ; muslins, plam and 
figured, 301, 203 , of Dacca, aoi,^dw- 
danu of Benjgal, aoi, 202, of United 
Provinces, of Rajpntana and Central 
India, of Madras, 202 , twist and yam, 
production of ^ improvement of, 
202, 203, exports of, 203, 282; woven 
piece-goods, dec , production of, white, 
grey, and coloured, 203, cotton car- 
pets and rugs, 217 

Cr^it, agncultural, 90-92 , the land 
worked on bonowed capital, 90 ; evil 
results of excessive indebtedness of pea- 
sant, 16, 90 j wide credit due to security 
of British rulc^ 90, 91 ; high rates of 
interest due to competition for loans, 
90 5 frequent sales or foreclosures, 90, 
91 , curtailment b^ Government of 
peasants’ right to raise money on land, 
91, and mstitntion of loans at moderate 
rates, 91 ; Act to encourage co-opera- 
tive credit on the Rafibsen plan, 91 
Crops, mixed, intermittent, m rotation, 
a3i H* a5» pnncipal crops, 27-76, 
98-100 , proportion of cropped land, 
of cultivable, waste, and forests, 3. 
See also CultivatioD, Soils 
Cultivation or tilth of the soil, good and 
W, as dsewhere, 6 , best m the Pen- 
insida, 7 , checked by want of capital, 7 , 
its implements, few, simple, indigenous, 


11-15; ploughs,! 2 , scanfieisandseed- 
dnllsforDeccantrap,i3; bullock-hoes, 
harrows, levellers, and dod^ernshers, 
carts, 14, hand-toob crowbars, kodd’- 
Us or mamiUts (used for spade work), 
picks, sickles, wmnoving sieves, and 
scoo|^ (sdp), 15 ; mettiods of tilth, 
15, 16, Its various methods and doll, 
6, 7 , defective selection of seed^ 16 , 
irr^bon, 16-20, its paramomit ne- 
cessity, 16, 92, Its apphcabiUty to 
different soils, 17-19, high frurmmg 
in Peninsula under well-irxigation, 19, 
30, manures, 20-33, frdlowing, 23, 
intermittent cultivation in virgm and 
reclaimed soils, 24, its method & West- 
ern Gluts, 24, shifting cultLVation by 
abonginal hill tribes, 24, its waste and 
dangers of fire, 25, 105, 114, its con- 
trol, 25, 114, rotation of crops, 25, 
mix^ crops as a substitute and m- 
suronce, 35; advantages of aowmg 
pulses with cereals, especially arhar, 
25 See also Labour, Inmtion, Soils. 
Customs, mland, 263, 204, their im- 
porition, and their iiregdanty, 264, 
on salt and sugar, 264 , their reduc- 
tion, unification, and practical abandon- 
ment in the British Provinces, 264, 
sdll maintamed by some of the Native 
States, 264, municipal octrois, 264. 
See also Vo\ IV, ch ix 
Customs, sea, on imports and exports, 
their imposition and reduction, 263 
See also vol. IV, chap vul 
C atch, catechn, and gambler, resmous ex- 
tracts, 171 , their preparation and use, 
173; axnooDts produced, 172 

D. 

Dairying and dairy farms, 83, 84, on- 
couiagement of, by Government, 83 j 
cantonment grass farms, 83, increase 
m buttcr-m&ng, 83, 84, exports and 
imports of butter, gAtt and condensed 
milk, 84. 

Dalhousic, Lord, mauguiated a per- 
manent forest policy, 107 , his minute 
m 1853 on railways, 366 
Damascened and encrusted wares, 240,. 

Ihe chief centres of the industry, 340 
Diamonds, modem output sm^l, 160, 
areas of former production, 160 ; indus- 
try stiU Imgers m area of Vindhyan 
system, 161. , 

Drugs, mdigenous, 222 , quinme, its cheap 
at every post omce, 222, 223, 
imports and exports, 223 
Dyemg, dedme of the old mdustry, 181 ; 
bad influence of mineral dyes up<» 
taste and trade, 181, i8a, lall 
in exports, mamly of indigo, nse in 
imports, 182 , popular use of dyes and 
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dyers, 185, displacement of native 
dyer, 185, dyeing and cahco-piintmg, 
185, plain dyeing, 186; tie-dyeing, 
Bandanas and mashru^ 186, 187 , paint- 
ing and ivaxmg of c^icoes, 187, 188 , 
tinsel pnnting, 188 

E 

East India Company, its foundation in 
A D 1600, 258, 259, the slow growth 
of Its trade, 359-201 , the close of its 
monopolies m 1813 and 1833, ^$ 9 * 
its encouragement of the growth and 
cultivation of tobacco, 51, 5a, of tea, 
56, of indigo, 70, of jute, 203, 204, 
of silk, 307, of 4 ^ I 

Its stnd department, 88 j its administra- 
tion of forests, 107 , its salt-mines, 159 , 
Its attitude towards railways, 365, 366, 
towards irrigation works, 338, 333, 
Its construction and administration of 
roads, 402-406 , its postal department, 
418, 419, 431 ; Its electric and sema- 
phore telegraphs, 437-^0 , its regnla- 
tion of land revenue and rent, 447, 448 , 
Its iamme policy, 483-485 
EdncatiOD, agncultni^ general, and 
technical, 94, of Forest service, xo8, 
109, 137 , Schools of Art, 181, 316, 217, 
337 > 245- 

Electricity, generated by waterfall, used 
as a motive power, 142 
Elephants, their services m the carnage, 
transport, and stacking of timber, 136, 
great rise in their price, 1 36 
Embroidery, a fonn of needlework, ai8 , 
originally a pastoral art, and still of 
the hills rather than of the plains, 3 x 8 , 
319 , Its character and principal kinds, 
319-233; fhiUkSn (‘flowered*) work 
of Fnnjab, 219 , its classes, 219 , with 
glass-work, 210 , dam-stitch of Kashmir, 
217, 219, silk embroidenes of Delhi 
and Agra, 220, Kathuiwar chMu^ 
hasiia work of Dacca, soints of Pesha- 
war, namdSs of Kashmir, cham-stitch 
work of KathiSwar and Bhnj, 220, 
work, takes the place of lace in 
Europe, 221, its most important centre, 
Lttclmow, 231 , other great centres, 
231 , lace and network of S India, 
patchwork of Kashmir, 317, 222, 
Jkalaffa of Burma, 221 , gold and silver 
wire embroidery, aai, 322, zardoztf 
heavy and gorgeous for state purposes, 
of earliest mstoiy, its modem centres of 
production, 332 , kamdUnt, light and 
graceful, a vazie^ of ehtkan, 221, 222 
Enamelime, 338, 2^; its tbreemethods 
practised pimcipally m Kashmir 
Jaipur, 338, 239 ; niello, 339 
Engmes, railway, 385 ; average loads on 
best railways^ 385 , barely half of best 


Amentan, 385 , necessity for best results 
of strengthening bndges and roads, 383 , 
move towards theii complete con- 
struction in India, 587 

Exports and Imports Set Imports and 
Sports. 

F 

Factones, 246, 247 , legislation for their 
regulation from 1879 
247, regulation of hours of labour 
and of samtary matters, 246, 24^, 
their mspectioD, 247 , a table of factories 
and hands employed m 1893 ^<1 19051 
247 See also Mills 

Famme, areas of liabihty and immunity, 
5, 6 , causes of, 475 - 477 1 a disease of 
all purely agricultural countries, 475 , 
peculiarly so of India, 476 , its depen< 
dence upon a rainfall penodic not regu- 
5) 3^^} 47^1 tbe monsoons and their 
harvests, 476, 477, chain of deficient 
rainfall, failure of crops, nse in pnees, 
fall in demand for labour and in wages, 
pestilence, 477, 494 , removal of former 
checks on population, 477, snblettmg 
or subdivision of small holdings, 477, 
competition rents and low wages, 477 , 
alleged extension of area of distress by 
railways equalizing prices and dis- 
coura^g storage, 496, 4^7 

Famme, modern relia poli<^, 477-483, 
its pnnciples laid down in 1877, 478, 
accepted by three Famme Commissions, 
478 , its practical difficulties, of huge 
numbers, extended areas, various castes, 
creeds, and languages, 479, 483, a 
modem plan of campaign, 479-482, 
standmg preparations, 479, 480 , danger 
signals, 480 , prelimmary action, ‘ moral 
stratOTj 480 , the period of test-works, 
480 , the period of general relief, 481 , 
at maximum of distress m May, frequent 
outbreaks of cholera, 481 , Woism of 
English officers durmg Gnjaret out- 
br^ in Z900, 481 ; cSlaent manage- 
ment and stay of outbreak m 189V in 
Bnndelkhand, 481 , change of policy 
duimg the rams, 481 , recall of labour 
to the land, 482 ; dosure of relief by 
middle of October, 482 , distribution 
of qumine, 482 , diaritable relief fimds, 
48a , the Indian People's Famine Trust 
founded by the Mmiaja of Jaipur, 
482, unproved communications and 
greater Imowledge the mam causes of 
efficiency m famine relief, 483, 483, 
present elasticity in the r^ef system, 

483 

Famine, prevention of, 49^-499 ; by more 
accurate knowled^ of countiy and 
people, 495 , by productive and pro- 
tective railways and imgation works, 
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495 f Fanune Relief and Insurance 
Giant, 339, 370, 371, 49a, 496, 496, 
by other effortB to increase material 
prosperity, 497 , evidence of success m 
recnperative power of the country, 497, 
increase of cropped areas before, dnnng, 
and after ffimmes of 1897 and 1900, 
498, in steady^ growth of general 
prosperity, 498, the one exception m 
agncultnral laboui, 499 
JHomme Insurance Grant, its institution, 
370 , a portion of it devoted to con- 
struction of protective railways, 371, 
and ixngation works, 339, ^5, ^ 
Famines, histozy of chief, and ofKii^483- 
495 ; nnder native rule famines frequent 
and frightful, 475, 484, relief spasmodic 
and inefiectoal, 475, 478, tinder East 
India Company, 1770 to 1838, 483- 
485, empincal policy, attempts to iix 
prices of gram, prohibition of export, 

484 , relief works mstituted in 1792, 
famine wage first in 1832 , remissions of 
revenue, 484 , under tlie Crown to 1880, 
485-489 , acceptance of state responsi- 
bility and a more humane poU^, 485 , 
famine of 1 860-1, opening of poor- 
houses, relief to ladies at home, 485 , 
Col Baird-Smith's mqniry and rraort, 

485, 486 , the Onssa wine of 1805-7, 

its management criticized by Sir George 
Campbell’s Commission and by Faxnme 
Commission of 1880, 486, 487 , Raj- 
putaim famine of 1S68-70, ag^vated 
by cholera, locnsts, and fever, 487, 
advances to cnltivators, 487, Bihfir 
famine of 1873-4, 4^^ * ^ ^ saved 

at any cost, enormous and lax expendi- 
ture, village inspection, advance m 
admmistmtion, 488 , S India famme of 
1876-8, 488, 489, imposition of tests 
for relief, strike of workers, 488, 
Famine Commission of 1878-^0, 489, 
490, the pnncipleB of its recommenda- 
tions, 489, 490, non-interference with 
trade, loans to landowners and suspen- 
sions of revenue, 490 ; the provisional 
code and the famme wage, 490 , famines 
smce 1880, 490-493, famine of 1896-7, 
490, 491 , ite management as a whole 
approved by Famme Commission of 
1898, 494, its recommendations, 491 , 
famine of 1899-1900, 491-493 j 
special feature 49a, 493, large im- 
migration from and loans to Native 
States, 493 , its management criticized 
by Famine Commission of 1901, 493, 
recommendation of a policy of ‘pru- 
dent boldness,’ liberal and vigilant, 
493, 494, moral effects of frimme and 
state lelicfi 493; principles of idief 
now establi^d, its practice more 
unifbnx), 494, famme mortality smce 


1880 comparatively small, 495 Biblio- 
graphy, Jt. 500 See Chronological 
Last of Famines and Scarcities since 
PP $02 

Firc^ danger of, to forests, 35, 105, 114, 
protection from, by fire-lines mside and 
outside of reserves, 114, 115. 

Food-snpply, 333-334, of grams, estimated 
on tbe basis of twelve bushels an acre, 
334, unaffected by exports of nee and 
wheat, 334, millet and pulses, if any 
grams, staple food, 224, exports and 
imports of edibles, 355, and of pro- 
Yinons, 236, exports of wheat and 
rice, 384, 285, mflnenced by drought 
and famine, 284, 484 and n , storage 
of, alleged discouragement by rail- 
ways, 496, 497, dunng fammes smce 
1 81a, left to operations of trade, 
484, 490 

Forest tnbes, their life and habits, 134, 
135, the conmliatoiy policy of the 
Government and Forest Service to- 
wards, 134, the Chins, the Nag^, the 
Kachins and Karens, 135 , their gradual 
civilization, 135, except the Jaiawas 
of the Andamans, 135 

Forests, ch 11, pp 103-127 General 
statements, loa, natural classification 
of forests by ramfall, elevation, tides, 
inundations, 10a, by types into De- 
ciduous, 1 03 , Evergreen, 103, Dry, 103, 
Alpme, Tidal, and Riparian, 103, 104 , 
mflnence of on water-supply and climate, 
104 , value of to the state, 105 , area 
of state forests, 105, division into 
‘Reserved,’ ‘ Protected,’ and ' Uhclassed’ 
or ‘Fubhe’ forest lan^ 106 ; review of 
forest admmistration in the past, 107 , 
organization of the Forest Service, 107, 

108, reenutment and technical ednea- 
don, Z08, 109, 137^ employment of 
Indian Forest officers outside India, 

109, Forest Law, 109-116, steps by 
whl(^ state forests a» constituted, no, 
HI, demarcation, surveys, and workmg- 
plans, III, 1 X 2 f communications and 
buildings, II 3, protection from man, 
113, fire, 113-115, cattle, 115, en- 
coumgement of natural regeneration by 
protection, 116, coppices, 116, cultnral 
operations, t 17, artificial leprodnction, 
117, yield of the forests and exports, 
119, economicpossibillties of the forests, 

1 19, lao , methods of exploitation, lao , 
control of contractors and purchasers 
and right holders, la i , financial results, 
132 , free grants of timber to residents, 
122; Native State and pnvate forests, 
their areas and revenues from, 123, forest 
tril^, their general economic condition, 
124, typical tubes, 125, employment 
of animals as earners of forest prince, 
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elephante, ia6 Appendix, p* 127 
Bibliography, p 137. 

Freights, influence of upon trade, a6i, 
271. 

Fruits, cultivated, a list of principal, 75 1 
G 

Gauge, railway, 380-383, the standard 
gau^, 5 feet 6 inches, 380 , for secon- 
dary lines, a metre, 381 , rapid growth 
of traffic, 381, 382, extension and 
improvement of metre-gauge Imes less 
costly than adaptation to standard 
gauge, 381, connexion of all metre- 
gauge lines m India, 382 , narrowei 
gauges adopted on ^ort local lines, 
38a , necessity for uniformity of gauge, 
382 , obstacles to adoption of American 
methods, 382, 383 See also Appendix 
to chap vu, Table III, p 412 

Gems and piedous stones, mmor, 160- 
163 See Mmes and Mmerals. 

Glass, mosaics of, Burma, 175, m the roofs 
of temples, shfsha work, 245, 246, 
glassware of Patna, 243 

Goats, 86, 87 , numerous varieties of, 87 , 
long-haired, of Himalayas, 87 , yield of 
milk, 87 , number of, 87 

Gold metal, 141-143 , the Kolar field m 
the Mysore State, its mcreasing yield, 
141, 142 , the introduction of electnc 
power from the Cauvery falls, 142, 
ancient workm|;B, 142 , mines m the 
Nizam's Dommions, 14a, 143 , alluvial 
gold, m Kashmir and on the Upper 
Irrawaddy, X43 , Indian nvers generally 
nnfavonnible to alluvial deposits of 
gold, 143 , statistics of labour employed 
m mines, 163, and of death-rate, 106, 
cloth and brocade of gold, 209 , gold- 
plate industry, 239, 

Gold, eBects of its mcreasmg value in 
excbaOM for silver, 264, 275, 370, 371, 
459, 403, 466; hoarding of, 209, 292, 
imports and exports of, 291, 292, 309, 
3T0 See also bilver. 

Gmphite,its occurrence msmall quantities, 
141. 

Gypsnm, areas of occurrence, 156. 

H 

Harvests and fellows, 3, 4, two mam 
harvests, hhartf (autumn) and rah 
(spring), 3, 4, the time of sowing for 
earn, 4, land rests for three months 
after nth, nme months after 
23 ; long rests for years in Peninsula, 
aS) 34. 

Hides and skms, emorts of raw and 
tanned, 283 , of cattle hides, 83 , of goat 
and ^eep skins, 87, varU^ons be- 


tween 1871 and W3 in wholesale 
prices of exports, 4^5. 

Horn, buffalo, articles made from, 193, 

Horses, 87, 88 , number of, 87 , Govern- 
ment horse-breeding operations, 88, 
importation of Arab and thorough- 
bred blood, 88 ; prizes at horse feirs, 
88 , remoimt d^pdts, 88. 

I 

Ice and aerated waters, mcreasmg manu- 
facture of, 325, their wide use and 
cheapness, 235. 

Imports and Export^ in 1834, 260, radical 
change m, 260, 261, 269, 270, a table 
of, from 1834 to 1900, 268 , excess of 
exports, 370, method of adjustmg 
foreign pa3nnent6, 270, 271, nature of 
imports, 277-281 , of exports, 281- 
291 , a table of values 01 imports to 
I905> 307* of exports, 307, mfluence 
of railways upon imports, 387 See 
also Commerce and Trade, Tables I-X, 

, PP» 307-315- 

Indian Forest Service, instituted in 1869, 
108 ; Its organization, duties, recruit- 
ment, and education, zo8, 109, 127, 
employment of its officers outside 
India, 109 

Indian People's Famine Trust, founded 
by Mabar&ja of Jaipur, 482 

Indigo plant, cultivation of, 69-74, 
history of productioD in India, 69, 70, 
vonettes, 71 , areas of production, 71 , 
soils, manures, seed, and method of 
cultivation, 71, 72 , colouring matter 
in the plant, 72, 73 , factory processes, 
steeping, oxidation or beating by hand 
or steam, 73, lime and ammonia 
processes, 74, cooking and final pre- 
paration. 74 , discovery of artificial dye 
and dedme of trade, 70, 182, 290, 
great fall m exports, 290, variations 
from 1861 to 1903 in wholesale pnees 
of exports, 464,465. 

Industries See Arts and Manufactures* 

Inlaid stonework, as of the TSj Mahal at 
Agra and other great Indo^arooemc 
monuments, 243, disputed whether 
indigenous or mtroduced from Italy, 

. *43 

lion, 145, as magnetite and hematite 
occurs widely, 145; native smdtmg 
industry stamped out by cheap imported 
steel and iron, 145 , its occurrence m 
a sbaly formation between Baiakar 
and Ranl^j stages of Damuda senes 
(cf p 133), 146, lion and b»8s 
founmies widely distnbuted, 335, 
most important at BarSkar and railway 
and engmeermg workshops, 335 , num- 
ber of hands employed, 335 , imports 
mainly from United Kingdom and 
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Belgium, 235 , artistic udnstnes of iron 
and steel, 237, their antiquity and 
excellence, 337; wrought iron, and 
anns, 337, vanations from 1861 to 
1903 of wholesale pnces of exports, 

4641 465 

Irrigation and Navigation, ch. vi, pp 
3 i6<-364. 1 . Irrigation, a necessity of 
the climate, 16, 17, 93, 316, its 
anUqmty, 317, 33a, 337, 328, its 
applicability to different soils, 17-zp , 
its application by means of (1) wells, 
318-333, (a) tanks, 333-335, (3) canals, 
335-344, tanks and canals, some public 
works, others private, 334-325, area im> 
gated by public and by private works, 
345; total area imgated m Bntish 
India from all sources, 345 ; its dis- 
tnbntion among the Frounces, 346, 
imgation in the Native States, 34^-346 , 
the finance of state imgation, 330-332 , 
a table of capital expended, area im- 
gated, revenue returns upon ^ Major’ 
and < Minor’ works in each Province, 
331, 332 , detailed statement of works 
in each Province, 330-345, imgation 
revenue, 343-351 ; charges made on the 
basis of areas and crops imgated, 349 , 
charges consohdated with Imd revenue, 

348, 349, or levied by separate rates, 

349, 3^0? average charges, 35 H re- 
commendations of Irrigation Com- 
mission of 1901-3, 351-35^ , imgation 
works compared with railways as a 
means of famine protection, 353-354} 
496, drawbacks of imgation, 335, 
34a II Navigation, see Navigation. 
Bibliography, p 364 Sec also Wells, 
Tanks, Canals 

Irrigation Commission, questions referred 
to, and its recommendations, 351, 352 

Ivory, supply of, mainly from abroad, 191 , 
In^an infeiioT to African, 191 , ivory 
carvmg and work in India and Burma, 
191, 19a, ivory taming, 19a, ivory 
inlaying, 19a , * Bombay boxes,’ mai- 
quetry, &c , 192, 193 , immature pamt- 
mg on, 193. 

j 

Jadelte mdustry, of Upper Burma, 163, 
next m value to ruby, 163, its output 
and export, 163 

Jfupnr, the Mahfiraja of, the munificent 
founder of the Indian People’s Famine 
Trust, 48a , - , 

Jarawas, a primitive forest tnbe of the 
Andamans, 125, their life and habits, 
Ignorant of agncnlture, and till 
lately of metals, 125, still qidtc un- 
tamM, 135. 

yowSr, See Millets 

Jute, i 4 w a Bengal crop, 47 , cultiva- 


tion of, 46-49; history, 203, 304, 
areas of production, soils, and growth. 
47 , harvesting and out-turn, 47 , ex, 
ports, 48, 204, 206, 387, competition 
for, between Indian and European mills, 
287; ongin of tenn, 204, vemacukr 
names of, 204. 

Jute industry, 203-206, onginally a sub- 
stitute for hemp, 204, 205 , jute mills 
at Dundee, 305, smee 1854 at Cal- 
cutta, 305, mdls^ labour and capital 
employed, 205 , hand-loom weaving 
and presses, 205; export of bags, 
sadong, cloth, ao6, 28a, 283; use of 
the doth m Imoleum, ao6; variations 
from 1861 to 1903 in wholesale pnces 
of exports, 464, 465, 

K 

Karachi, port of, great development of, 
by safe harbour and extension of the 
railway to the Punjab, 274, its experts 
and imports from 1882 to 190a, 273 , 
Its internal trade, 503 

L 

Labour agneultural, statistics of, i, 
Its genem efficiency and assiduity, 
6-8 , increase of landless labourers, its 
economic danger, a, 499, migration 
of, to towns and less congested distncts, 
a, to fresh soil opened ly imgation, 3, 
334, to mines, 164, statistics m res^t 
of mmmg labour, its numbers, sources, 
wages, hours, output, and ^th-iate 
from accidents, 163-166 ; Indian Mines 
Act, 166, 167, &ctory legislation, 246, 
347 , table of iactones and hands, 247 , 
statistics of rural, 248, and urban labour 
in different districts^ 248, 249 , of un- 
skilled labour, 249 , of labour engaged 
in undertakm^ founded with European 
capital 01 conducted on European 
methods, 350, tables of peisons em- 
ployed m or supported by vanous 
occupations and indnstnes, 250, 251 , 
wages of labour, skilled and ud^iIIkL, 
between 1873 and 1903, 466-474 , agn- 
cultunl labour the one exception to 
general mcrease of prospenty, 499, See 
also Wages. 

Lac, a resmous extract, 172-175, yidds 
a dye and a resm, 17a , productioa by 
ins^ 173, collection and manu- 
facture, 173, 174, its numerous in- 
dustnal uses, 174, artistic work, lac 
turnery, 174, 175, factories and trade, 
1 74, 175 , declme of enorts of lac dye, 
175, 184, 391 , lac-coloured metal at 
Moridabid and Jaipur, 337, 238 

Lacquer-work, Burmese, 175, its chief 
material, thtist, a vegetable oleo-xesm 
(not lac), 175, its industnal applies- 
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tionsj 175 , Burmese glass mosaic work, | 
17s, 176. t»de, 176 

Lana and Landlords Sa Rent, Labour, 
Tenures ' 

Lapidary work, jade, agate, garnets, rock- 
aystal, turquoise, glassware of Patna, 

(^lena), its wide distnbution 
associated with silver and zmc, 145 

Leather, manufacture of, 189 , tannenes, 

189, leather work, boots and shoes, 

190, artistic manufactures, 190, 191 , 
imports and exports of boots and shoes, 
190 

Lunes and cements for building, kankar, 

150 

Linseed Stt Oilseeds 
M 

Madras, port of, its exposed shore and 
poor harbour, 275, depression by raiL 
ways of import and export trade, 275 , 
Its imports and exports from 1882 to 
1902, 272 , mteroal trade with Madras 
ports, 303 

Magnesite, mines near Salem, 154, for 
bncks to line furnaces, 154 

Manganese, 146, 14 7 ; rapid growth of min- 
ing and quarrying industiy, 146 , table 
of output from 1899 to 1903, 146 , Its 
mode of occurrence, and dimensions of 
ore bodies, 146 , composition of Nag- 
pur ore, 146 , distnbution of the ore, 
Z47 , statistics of labour employed m 
industry, 163 

Mango and Mahita, their great use as 
food, 76 

Manure, next to water the ryot’s need, 20- 
23 , waste of nnue, use of dung as fuel, 
20, town waste as manure, use of 
suliage, 20 , sewage farms, 20, 21 , vil- 
lage manure generally wasted, exhaus- 
tion of soil, 21, need of improved 
methods, 21, 23, their adoption m 
some parts, si , green manures, 21, 
105 , mmeiiil manures, native and im- 
ported, 22 , bones as manure, prejudice 
against, 22, exported, as, 155; cli- 
ches and fish manure, 92, 23 , plough- 
ing m of green crops, 23 , small im- 
P ^,156 

Mmkru permitted*) I a textile, usually 
of mixed cotton and silk, 187, an 

Meteorological division oi Ibdia into 
Northern, between Himalayas and 
Vmdhyas, Peninsular, south of Vind- 
hyas, 3, their relations to the mon- 
soons, 4-6 

Mica, 152-154, areas o&its production, 
153 ; pnmitive methods of mining, 153 , 
large profits from, 1^3, output, £alf 
the world’s supply, 15a, exports, 159, 
exports of fiuns for micamte, 153, 


statistics of labour employed in mines 
163, and death-rate, 166 ^ 

Millets, one of the staple foods, 224^ 
areas of production, 3a; jmar (in 
Madras, cholam) or grey millet, 33-34 ^ 
its varieties, 32 , its soils and cultiva- 
tion, 33, tillage and sowing, 33, har- 
vesting, threshing, and sifting, 34, a 
khar^ and rah crop, 33, 34 , m rota- 
tion with cotton, 33 , its importance as 
a fodder, 3a, 33 , bajra (m Madras, 
consumed mainly at 
home, 34, 224, exports slight, 34, retail 
prices oi jofvar and bdjra from 1861 to 
1903, 458 

Mills, 226 , husking rice, a chief industry 
of Burma, aa6 , Hour mills now pro- 
duce most of the fronr, aa6, sawmills, 
228 , jute mills, 205. 275 , cotton mills, 
196, 197, 279 , sugar mills, 41 , mdigo 
beating mills, 73; oilseed mills, 178, 
silk mills, 209, paper mills, 206, 
wool mills, 213, 214 
Millstones, gener^ manufacture of, 151, 
foi hand and water work, 15 1 
Mineral pigments or pamts, 152 , ochres, 
&c , large imports of orpiment, 152 
Mines and Minerals, ch in, pp 128-167 
The peculiar trend in the development 
of Indian minerals, 128, decline of 
ancient chemical industries, 128, in- 
crease m mineral imports, 128, ^ue 
of imported mmerals and mmeral pro- 
ducts from 1901 to 1904, with a table, 
129 , the chief imports, 129 , the value 
(or prices) of mmerals produced since 
1 808, with atable,! 30, a classification of 
valuable mmerals, 130, 131 , I Carbon 
and Its compounds, 131-14Z , coal, 13 1- 
1 38, sources of coal, 132-T 38, 95 percent 
from Gondvriina coalfields, with table 
of output from 1899 to 1903, 132-136 , 
Cretaceous and Tertiary younger coals, 
136-138, a table of tmr output, 137, 
petroleum, 138-140, amber, 140, 
graphite, 141 , II Metalliferous mine- 
rals, 141-148 ; gold, 141-143 , tin, 143, 
144, copper, 144 , lead, silver, 
zinc, antimony, 145 , Iron, 145, 146 , 
manganese, 140, 147, chromium, cobalt, 
and nickel, 147; tungsten, titanium 
and molybdenum, alummium, 148, 
in Matmals for constmction, 148- 
T51 ; building stone, sandstone, lizne- 
stone, marble, 148, 149, limes and 
cements, kankar, 150, bnck, tile, and 
pottery matenals, slate, 150, 151, 
IV Mmerals used m industries, 151- 
160, corundum, millstones, 151, 
mmeral pigments, 15a; refractory 
materials, 152-154, mica, asbestos, 
steatite, magueslte, 154 , materials used 
for agriculture, chemical mdustries and 
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foodj 155-160, saltpetre, its export, 
155 , potash salts, gypsnm, alum, 156 , 
sulphur, sulphates of iron and copper, 
157, borax, no longer exported but 
imported, 157, 158; soda salts, 158, 
■salt, 158-160, V Gem-stones, 160-163, 
imports, 160 , diamond, 160 , ruby, in 
Upper Burma, 161 ; sapphire, spinel, 
b^l, 161, 163, tourmalme, garnet, 
rodr-ciystal, i6a, chalcedonic silica, 
agateandcaineliaua, 16a, 193, jadeite, 
in Upper Burma, 163 , labour m mines, 
statistics of, 163-166 , legislation for 
the inspection of mines, 166, 167 
Bibliography, p 167 
Monuments, ancient, 149, 150, 241, 242 
Sit also Stone-camng 
Mules and donkeys, 88, 89 ; numbers, 88 , 
Government breeding of, 88 , importa- 
tion of stallions, 88 

Muslms See Cotton Industries, 201 , 20a 
Myrabolams, the fruits of three trees, 184 , 
their exteusive cultivation and traffic, 
184, nse in exports, 184 

N 

Native States inland customs still re- 
tained by some, 204, forests of, 123, 
canals aild imgation m, 346, 348, 
nulvays in, 372, 401 , postal arrange- 
ments in, 424, 425 ; management and 
rebef of famme in, 492 n. 

Navigation, 354-363 , connexion of, with 
irrigation, 354, 355 , navigable systems 
of imgation, 355-358, navigable canals 
not used for imgation, 358, 359, 
general results ofnavigation works, 359, 
360 , navigable nveis, 360-362 , tolls 
for nav^abon, 362 , navigable canals 
compared with railways as means of 
commumcabon, 36s, 363 Bibbo- 
graphy, p. 364. 

0 

Occupations and iiidustnes, general 
stabsbes regarding, 248-251 
Oils, animal and vegetable mdustnal 
uses of, as cake for manure, 22, 23 , 
food for cattle, 36 , for soap, candles, 
178, for illuminabon and lubncabon, 
178, displaced by kerosene, 179, 235, 
463 , for waterproofs and wax-cloth, 

1 79 1 margaime, essential oils, 179 , 
perfumery, 180, forarbsbcpambng,i8o, 
181, exports and imports, 179, 291 
Oilseed, Imseed and sesamum, and 
others, eulbvabon, area of produebon, 
haivesbng and out-turn, 36-39 , exports, 
37, 178, 285, 286, vanabonsfrom 1861 
to 1903 m wholesale pnees of exports, 
4 ^ 4 * 4^5 

Opium, produebon of, from poppy, 52- 
54, exports mainly to Chma, 54, 
revenue from, see Vol IV, ch viii 


P. 

Paddy ^ee Rice 

Pambng in oils and water-colours, 180, 
181 , miniature pamting on ivory, 193 
Paper-making, ancient and modem, 206 
Papier m&chd of Kashmir, 232 
Pashm or pan, undercoat of wool from 
certam goats of Tibet, 212, ongmal 
material of Kashmir shawls, 212 , sub- 
stitutes for It unported, 21a 
Pearl and chank fisnenes, 194 , their sup- 
ply unequal to Indian demand, impor- 
tation of, 194. 

Pcnmsnlar and Oriental Steam Navigabon 
Company, selected in 1840 to carry 
mails to Alexandria, 431; contracts 
with for postal service, 431, subsidies 
to from 1844 to 1908, 431, 433, 
reduction of transit between l^mbay 
and London from 26 days m 1867 to 
134 days in 1905, 431, 433 
Pepper, 54-56, grows wild, 54, area 
and climate of cultivation, 54, spice 
gardens ofKanara, 54, cnlbvation, 55 , 
gathenng and treatment of bemes, 55, 
56, black and white pepper, 56, ex- 
ports, 56 

Pemmery, its prmcipal mgredients, 180 , 
seats of its manufacture and distribution 
for home and foreign trade, 180 
Petroleum, 138-140, rapid progress m 
manu&cture and production, 138, 139, 
235 , Its sources, the folded rocks of 
east and west end of Himalayan arc, 

I 139, Iraniansystem of Punjab, Baluch- 
istan, and Persia, ill adapted for reten- 
tion of oil, 139, the Arakan system, of 
Assam, 139, ip, of Burma with ideal 
conditions, 139, 140, their aobqmty, 
335* ^ble of output of Burma, 240, 
imports, 139, variations between 1871 
and 1903 m wholesale pnees of imports, 

463 

Phipps, Mr Henry, his magniheent dona- 
bon towards a^cultural research, 93. 
Phosphates, proportion of, in Indian soils, 
9-XI , senous absence of valuable de- 
posits, 155, 156, loss of sources by 
export of bones, 155 

Plaster of Pans and cement work, chunof 

34s 

Poppy (opium, yielding), 53-54. areas of 
production and grov^ 52, 53 , colb- 
vation, 53, treatment of capsules, 53, 
out-turn of crude opium, 54 , exports 
mainly to Chma, 54, 225, 355, 297 
See also Opium 

Ports and harbours, paucity of, on Penin- 
sular coast, 271, 273 better supply of, 
on Burmese coast, 272 See Calcutta, 
Bombay, Rangoon, Madras, Karachi 
Posts and Telegrams, ch viii, pp 418- 
446 I Post omce, 4x8-430, public 
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post established by la'w m 1837, 418, 
sabseqaent legislation to final Act of 
1898, 418, 419, successive postal 
diai^ foi letters, newspapers, and pai- 
cels, 419, registration and insurance, 
420 , value-payable or cash on delweiy 
system, 420 ; entry into Universal Pos- 
tal Union in 1876, 420, into Interna- 
tional Parcel Post Union m 1899, 421 , 
inland money orders, 421, telemphic 
money orders, 42a, statistics of, 422 , 
foreign mon^ orders with a table, 
British postal orders, 493, postage 
stamps, &c., 425 , embossed envelopes 
and postca^s, 424, postal arrange- 
ments m Native States, 424, some 
still independent, 424, in most of these 
Impenal Post Offices established, 425 , 
present organisation of Im^rial Postal 
department, 425-427, efficiency and 
honesty of the native staff, 426, absorp- 
tion of District Post, 436, 437 , a table 
of numbers of employed, 425, of postal 
transactions in India as a whole from 
i860, 427 , a table of transactions m 
each of the eleven postal circles, 428 , 
organization of post offices, 429 , mail 
runners, 429, their risks, honesty, and 
fidelity, 429, 430 , difficulties m delivery 
of correspoudenoe, 430, more than 
thirty distinct wntten characters, 430, 
carelessness of people, 430, table of 
postal articles exchanged with the 
United Kingdom and other coun- 
tries, 431, mail service, 431, 43a, 
field post, 432 , table of financial resists, 
43a; official correspondence, 433, 
combination of post and telegraph 
offices, 433 , post office savmgs banks, 
434-430 j hfe msurance of civihan ser- 
vants, 436 ; payment of pensioners , 
sale of quinme, 436 II Telegraj^s, 
see Tdegraph department 
Pottery, manufacture of artistic, 150, 151 , 
retarded by ranty of good kaolm, 243, 
and by religious theory of defilement of 
pottery, 243; glazed artistic pottery, 
essentially of Muhammadan on^n, 244, 
Its types and centres, 245, unglazed 
or terra-cotta, of the viUa^ potter, 
244 , terra-cotta statuettes of Xucknow, 
244, pamted pottery, 244, its most re 
puted centres, 244, 245 , number of 
pottenes and hands employed, 245 
Pnces, 454-4^6, retail, 454-461 , of food- 
grams, information goes back to 1783, 
454» 455 * formerly immense fluctua- 
tions iMtween years of good and bad 
harvests, 455, ^ects of improved com- 
munications, 455, 456, fall m pnces be- 
fore i86o, nse since, 456 , ascribed to 
export trade and large mflux of silver, 
456, difficulty of comparmg prices 


before and after that date, 456, sta- 
tistics of retail pnces of seven pnncipal 
food-grams, 1861-1903, 458 , pnces of 
1861-70, special conditions favourable 
to nse, 457, 458, prices of 1871-5, 
uniform, diosen as standard, 458, 459 , 
of 1876-80, affected by great Deccan 
famine of 1877-8, 459, exports of 
wheat 1869-82, 459, pnces of 1881- 
00. remarkable nse m pnces m last 
half of decade, 459, 460 , prices of 
1891-1903, still farther nse to highest 
on record, 460, its causes m drought 
and famine, 460, persistence of export 
of nee and food-grainb, 460, recent 
fall m pnces since good harvests, 460 ; 
dearness of nee, its causes, 460 , prices 
higher than average, due to operaticm 
of economic laws, 461 , wholesale 
pnces, 461-466 , only recent record of, 
461 , a table ofvanations in the whole- 
sale pnces of standard imports at Cal- 
cutta, viz cotton, copper, iron, 1861- 
1903, 462, also of coal, sugar, and 
k^osene, 463 , vanations in the pnces 
of standard exports, viz nee, wheat, 
linseed, jute, tea, indigo, at Calcutta, 
cotton at Bombay, 403, 464, with a 
table from 1861 to 1903, 464, prices 
of hides and skins, 465 , g^eral con- 
ditions affecting pnces, 466 Biblio- 
graphy of Pnces and Wages, p. 471 

h'tces and Wages tu India^ official record 
of pnces in, 454-456, 461 

Frmting, number of presses and hands, 
206. 

Pulse, one of the staple foods, 224 , gram 
or chick-pea, 35, 36 , its area, 35, mode 
of cultivation, 35 , harvest and out turn, 
36 , mainly of home consnmption, 36, 
234, benefits of sowing pulses with 
cereals, 35, especially arMTi 
ports of pulse slight, 36, 255, retail 
prices of from i860, 458 

Q 

Qnmine, manufacture of from cmchona, 
69, different qualities of bark, 69, 
cheap sales of, at post offices, 22 a, 436 , 
distribution of, durmg and offer famines, 
482 , pmate imports of, 67 

R 

Railways and Roads, ch vii,pp 365-4x7 
L Railways, 365-401, tentative pro- 
jects of Court of Directors, 365, Lord 
Dalhousie's minute, 366 , trunk Imes 
projected, 366, delay of progress, due 
to high cost, ignorance, and the 
Mutiny, 367, 368 , necessity of, enforced 
by the Mutmy, 368 , various methods 
of financmg, 367, 369-375 , guarantee 
system, 367, its discredit, 369 , mtro- 
duction of a state railway scheme in 
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1869, 369; allotment of funds, 369, 
limit to debt imposed by Farhament, 
370 , fresh, resort to guarantee system 
and pnvate enterpnse, 369, 370, bal- 
ance of Famine Insurance Grant applied 
to construction of protectiye railways, 
370* 37 ij 496 > 49 ^. enlargement of 
limit, 371 , &11 of gold-value of silver, 
370, 371 , mefifectual resort to system 
of rebates and guarantees, 1893 and 
1896, 371, 37a ; raising of funds, by 
Native States, 37a, by Distnct Boards 
on security of local revenues, 372, 373 , 
final result that Government must 
finance most railways, 373 , increase of 
demands, insufficiency of capital, 374, 
375, postponement of new lines to 
Imes already open or m construction, 
^74> 375 1 l&ck of funds still contmumg, 

375 , extensions proposed, 375 , total 
mileage constructed up to end of June, 
19^5} 375> 37^} mileage accordmg to 
agency and means of construction, 376, 
total cost, 376, handsome profit to 
Government durmg past five years, 

376 , Government control of, 377-380 , 
railway gau«s, 380-383 , alignment, 
383>384 i ToUmg stock, 384, 385, traffic, 
goods and passenger, 385-387, staff, of 
oonstmctionand maintenance, 379, 387, 
of management and working, 387, 
influence of, upon famines, 387, 388, 
482, 495, moral effects upon habits 
and customs of natives, 388 , account 
of more important railways, 388-401 
Assam-Bengal, 388, 389, Bragaland 
NW , 389 , Bengal-Nagpur, 389-391 , 
Bombay, Baroda, and Central India, 
39^1 392 * Burma, 39a , Eastern Bengal 
State, 393-394 , East Indian, 394-396 , 
Great Indian Peninsula end Indian 
Midland, 396, 397, Madras, 397, 398 , 
NW State, 398, 399; Oudh and 
Rohilkhand State, 399, 400 , S Indian, 
400, Southern Mabratta, 4^, Native 
States, 401 II Roads, su Roads 
Appendix Statistics of Railway Pro- 
gress, pp 411-417 Nme Tables I 
Genezal results of workmg, p 411. II 
Mileage open for trafiic at different 

ilods, with total outlay, p 41 1* HI 
ileage open for tnuSic at end of June, 
1905, showmg gauges and agenaes by 
which worked, p 4x2 IV Number 
of passengers earned and earnings, p 
419 V Average rates charged for 
passengers and goods, p 413. VI 
7 osD 8 i^c of ^oods csuiicd And 
p 413 VII Dates of expiration of 
contracts with companies which own or 
work pnnapal railways, p 414. VIII 
Comparative statistics of railway de- 
velopment in the principal countries of 


Europe, USA, Japan, and India, p 
414 IX Railways worked by each Rail- 
way Admmistration on June 30, 1905, 
pj) 415-417 See also Traffic, Gange 

Railways, alignment and constinction of, 
383, 384, eajly mistakes of excessive 
cost and elaboration, 383, of direct 
alignment and disregard of trade cen- 
necessity of strategic con- 
siderations, 266, 269, 371, 381, con- 
struction of permanent way, rails, 
sleepers, 383, gradients, curves, tunnels, 
bndges, 383, 384^ 

Railways, control of, by Government, 
necessitated by guarantee and ngbt of 
ultimate purdiase, 377 » appdntment 
of consultmg engmeers, 377, their 
duties and powers, 377, their direct 
relations, except in Madras, Bombay, 
and Burma, with the Government of 
India, 377, constitution m 1905 of 
Railway Board, 378, its delibeiatiye 
functions and adxnmistrative duties, 
378* 379 f for history of Government 
control, see Vol IV, chap, x 

Railways (and irrigation works), Protec- 
tive, construction of, and finonemg out 
of Famine Bisnrance Grant, 329, 370, 
37 i» 495 * 496 

Railways, rolbng stock of, 384, 385 , first, 
second, and imrd-class carnages on all 
railways, 384, inadequate supply of 
third-mass at fur tim^ 384, wagons, 
4-wheeled and 8-wheeled bogie, 384, 
385 , study of Amencan methods and 
models, 384, 385, roUmg stock un- 
equal to traffic, 385, move towards its 
complete construction m India, 387 

Railways, workmg management of, 379, 
380, 387; onguial organisation, 379, 
still mamtained, 379 , consobdation of 
several railways under one manage- 
ment, 379 , divisioxL of traffic depart- 
ment into commercial, 01 the procunng 
of traffic, and transportation, 379 , no 
central cleanng house, 380, Indian 
Railway Conference Association, 380 , 
large staff employed for working of 
railwa)s, 387 

Rainfall, its essential importance to crops, 
4, 476, its distribution dunng south- 
west and retreatmg south-west (north- 
east) monsoons, 4, winter and hot- 
weather rains, 5 , areas of heavy irri- 
gation and ramfall and immunity from 
famme, 5} 31 6 , areas of precarious rain- 
fall and liabibty to ffimioe, £, 316, 
areas most liable to drought and 
ffimme, 6, 316 

Rangoon, port of, its recent rise and ex- 
panding trade, 275 , its imports and 
exports from 1882 to 1902, 272 , its 
mtemal trade, 303 
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Rent, Pnces, and Wages, ch ix, pp. 447- 
471 Rent, 447-454, rent onginafly 
]^d direct to state by cnltmtor, 447, 
continuance of custom under Bntish 
rule, 447 , treatment of intermediaries, 

447, in zyotwan and zamlndan 
areas, 447, assessment of land revenne 
at 90 per cent of rent, 447, made per- 
petual m Bengal in 1793 , now equm- 
lent to S5 per cent in Bengal, 50 per cent, 
in other mvinces, 448 , the difference 
paid as rent to recognized landowners, 

448 , the Rent Act of 1859, 448 , dis- 
tinction of nghts of 'occupancy’ and 
'non-occupancy' tenants, 448, 449, 
further protection of tenants by Bengal 
Act of 1885, 449, extension of its prin- 
ciples to other Provinces, 449 , present 
rent laws (i) In zamlndan areas 
determination of * occupancy,’ 449, 450, 
protection to ' occupants ’ from arbitrary 
disturbance or enhancement, 41^0, regu- 
lations for raismg and lowenng rents, 
450, 45i,restramt on recovery of arrears, 
451 , protection accorded to 'non-occu- 
pants,’ 450, 451 , (a) In ryotwan areas, 
rents less prevalent, 452, increase of 
subletting, and probable need of state 
interference, 45 a, 477, extensive pre- 
valence of kind-rents, 45a, advantages 
and disadvantages of system, 453, state 
regulations, 453 , rent statistics for the 
zammdin I^vmoes, 453 , rent m India 
dependent on mteraction of custom, 
competition, and legidation, 454 
Bibliography of Rent, jp 471 See also 
Tenures, Fnces, and Wages 

Research, agncultural, farms and labora- 
tories instituted for, 93, mnmhcent 
donation towards, by Mr Henry 
aipp8,93 

Revenue from forests, 119-123, nom im- 
gation, how charged and levied, 348- 
351 , a t^ble of capital expenditure and 
revenue returned, 331, 332, from rail- 

TOJS. 3J«, Jjr7, 411 

Rice, growth of, 26-29 , area cultivated, 
26^ raneties of paddy, 26, season of 
growth, 27 , rice fields and their pre- 
paration, 27, methods of sowing, 27, 
transplanted from seed-bed, 28 , broad- 
casted and dnlled, aS , harvesting and 
threshing, 29, out-turn, 29, exports, 29, 
284, 285, rice mills of Burma, 284, 
not the staple food, 284, pnces of, 
since z86o, retail from 1861 to 1903, 
458 , of wholesale expoits, 464 , pre- 
sent dearness of, its causes, 460, 461 , 
persistent export of, 460 

Rivers, navigable, 360-362 , the Indus, 
navigable to Dera Ismail Khan, the 
Chenab and Sutlej, the Fuleli Canal and 
Eastern Nara, 360, 361 , the'Ganges to 


CauTipore, the Gograto Fyzabad, 361 ; 
the Brahmaputra to Dibrngarh, the 
Surma to Symet and Cachar, 361 , the 
Hooghly to Nadia, 361 , the Kistna, 
MahInadI and Godavan, with incon- 
siderable traffic, 361, in Burma the 
Mayu and Kaladan, the Irrawaddy, the 
Chindwin, the M^tnge, the Sittang, 
the Salween, all with extensive traffic, 
360-362 

Roads, 401-410 , their late construction, 
261, 402 , good qnaliW of principal, 
401, 402 , existmg need of roads ade- 
quate to traihc and efficient m rainy 
season, 403 , in pre-Bntish times only 
trade routes and caravan tracks, 403 , 
principal routes, 403, marked by pillars, 
guarded by posts, mamtamed by tolls, 
403 , military advantages of absence of 
roads, 402, 403 ; roads m first part of 
nmeteentb century, 404, 405, before 
grand tmnk road from Calcutta to 
Delhi, in 1839, provision for pack 
transport only, 404 , control by Military 
Boards, 404 , chaos revealed m reports 
from 1841 to of Bengal Board to 
Governor-General, 405, i|jo6 , Boards 
replaced m 1854-5 by Provincial 
Public Works departments, 406 , 
stimulating mffuence of railways on 
road construction, 406, 407, of local 
self-government and decentralization, 
407 , provincial mstitntion of Distnct 
Boards for Roads, 407 , difierences of 
detail, 407, 408 , present classification 
of roads, 408, accommodation for 
travellers provided m highest class 
roads, 408, varying cost of constrac- 
tion and maintenance, 408, 409 , tolls 
rare and chieffy at femes and on hill 
roads, 409, pack animals generally 
displaced by wheeled vehicles, jpa, 
recent utilization of good roads for 
light railways and tramways, 409, 
possible substitution of motor vehicles, 
409, 410, statistics of mileage of 
metall^ and unmetalled roods, 410 , 
of their up-keep by central or local 
authorities, 410, of outlay on 'civil 
works’ m 1901-2, 410 Bibliography, 

p 410 

Rubber plantations in Assam and Burma, 
ir8 

Rul^, mining mdnstry in Upper Bnrma, 
161, a great source of profits and 
revenue, 161 , the success 01 the Burma 
Ruby Mmes Company, i6x , value of 
Its output, 161 , m 1899 
valued at 26, 666, 161 

Ryotwan tracts or areas, land revenue in, 
447, 448 , payments of rent often m 
land, 451 , its methods and estimation, 
451, advantages and disadvantages of 
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the system, 452 , the self-adjustment 
of rent, 452 , regnlation of, by rent 
laws, 45 a Sit Rent 

S 

Safflower, yielding an oil and a dye, 183 , 
still cultivated for home use, 23, 183 , 
decline of exports^ 183, 
i 5 '(?/-forests, protection and encourage- 
ment of, 117 

Salt, its sources, 158, 236 ; solar evapora- 
tion of sea-water, 158 , rock-salt beds, 
^5^1 ^59 f of Salt Range, of 
great antiquity, 159 , quames of Kohat 
and hlandi, 159 , solu evaporation of 
inland bnne, 159, Sambhai Lake m 
Rijputana, 159, l$o, importation, 
138, proportion contnbuted by each 
source, 158, 236, its taxation an im- 

J )ortant item of revenue, 236 
tpetre (potassium nitrate), its liee 
production, 155, used locally as a 
manure, aa, no longer an essential 
constituent of explosives, 155, or 
necessary to chemical mdustnes of 
Europe, 155 , sources of Indian supply, 
236 , foctones and refinenes, 236 , out- 
put, 336 , dmiini^mg exports, 236 
Sesamum Su Oilseeds 
Sewage farms, 20, 21, 

Sheep, 86, 87 , many breeds of, all infe- 
rior for wool and mutton, 86 , difference 
between sheep ofN.andS India, 87, at- 
tempts to improve, 87 , numbers of, 87 
Shipping, tonnage ^ s^ing and steam 
vessels engaged m foreign trade from 
1884 to 1904, 276 ; proportion of, to 
and iirom British possessions and under 
British Bag, 276. 

Silk, raw, history of, 207, areas of produc- 
tion, 208, imported from China, 208 , 
original and present exports, aii , 
large excess of imports, an, aia 
Silk industry, ao6-aia , history not m- 
digenous, 207 ; fostered and developed 
by E. India Company, 207 , growth of 
French and Itahan sencultnre, 207, 
present depression, 207, 211, 21a, 
indigenous or wild silkworms, ao8 , 
areas of prodnchon, ao8 , filatures in 
Bengal, 209; steam nulls and hand- 
loom factories, 209 , home looms, 209, 
GujaiStI stlk-wcavers throughout India, 
209, artistic mannfiictnres and chief 
centres of production, 209-211 , gold 
brocade or Idncobs, 209 , silk brocades 
or flWfWf, 210, himrus^ 2J0, sangt^ 
mlbodm^ and vmkru, aio, striped 
and checked (washing) silks, aio, an , 
satinettes, sarU^ patola of 

Gujarat, an , exports and imports of 
manu&ctured sil^, 211, aia, great 
increase and excess of imports, aia 
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Silver, the standard currency of India,. 
264 , fall m Its value smce 1873, 264 , 
problems of exdianges and standard 
264, its effects upon trade and finance, 
a 65 , 266, 2^5, J70, 371, 456,459,462, 
460, met by improvement of trade,. 
276 , imports and exports of, 269, 293, 
309, 310 , the hoarding of, 269 , the 
oecurrence of the metal with lead and 
zinc, 145; no modem mines, 145, 
silver plate industry, 239, 340. See 
Trade, foreign 

Slate, where found and worked, 151. 

Soda salts, carbonate and sulphate, ob- 
tained from the soil, 158, constituents 
of the sterllizmg efflorescence reht 158 , 
native manufactures displaced by cheap 
imports, 158 

Soils, physicd and chemical character of, 
8-11 , alluvial soils, 8, ^ , trap soils, 
9, 10 ; light, 9 , heavy with a covenng 
of alluvial deposit, 8, 9, black cotton 
soil or re^ar, its seats and chemical 
constituents, 9, 10, crops of bghter 
and heavier soils of Deccan trap area, 
10, soils of crystalline area, 10, 11, 
their great vanety of character, ii , 
facilities and aptitudes for irrigation of 
different soils, 17-19, cropped areas 
m each of the three soils, with per- 
centage of irrigated area and source of 
imgation, 17, 

Spirit, distillation of, an old industry, 
225, a growmg mdustry, 225, con- 
sumption mainly of imported, 225 , 
ffgcal and moral regulation of manu- 
facture of * country spint,’ 225 
Steam, use of as a motive power, 168, 
195 , resusmtation of cotton industry 
by its introduction, 196, 203 See also 
Mills, Railways, Shipping 
Steatite, for pots, dlAes, carvmgs, and 
gas-bumeis, 154 

Stone, for building, 14S-150, limestones, 
sandstone, freestone, granite, marble, 


slate, &c , 149, imports, 140 

Stone-carving, 241, 242 , its mree types 
of old, 241 , corresponding with (1) 
cave-temples, as of Elephanta, 241, 

242 , (a) Jidn, Chilnkyan, and subse- 
quent £^du temples, 341, 34a, (3) 
Patban and Mughal mosques, &c , 241, 

243 , the chief centres of stone-workr 
ancient and modem, 241, 242, the 
pnnmpal ancient monuments, temples, 
tombs, mosques, palaces, 15a, 15 1, 
341, 242 , carvmg of smaU articles m 
sandstone, &c , 242 , relations of wood 
and stone carvmg, 330 

Suez Canal, influence of, upon trade and 
freights, 26a, 266, 273, 274, 294 

Sugar , cultivation of cane, 39 ~ 4 ^ » 
vaneties, 39, areas of production, 39; 
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cnltivaUon, 39, 40, ratoon cane, 40^ railways and canalS} 440. combined 

41 , harvestingj 41, cmshug and boil- post and telegraph offices, 440 ; tele- 

ingj 4^ o^t-tnrn, 41 , history of trade graphs for mihtaiy purposes, 440, 
w refined sugar and of duties^ 41, 43 , wireless tdegraphy \dth Andamans, 

export of raw, 42, decay of exports 441, lines of communication with other 

and manufacture, 288, 289 , imports of countries, , inland tarifis, 441, 442 , 
sugar, 288, 289 ; the effects of con- foreign tanffs, 442 , press and Govem- 
tinental bounty system, 42, 288, 289, ment telegrams, 443, stamps, 443 r 
BmsSels Convention. 288, 289, causes growth of telegraph transactions, 443, 
of heavy imports, 289, 290, popularity and table, 445; telephone exchan^s 

of beet sugar, 288, 289, vanations and pnvate unes, 443, 444 , Indo-Euro- 

bctwcen 1871 and 1903 in wholesale pean Telegraph department, 444 , sta- 

pnces of imports, 463 tistics of Indian Tuegraph department 

Sulphur from volcanoes, 157, no free smce i860, 445 Bibliography, p 446 
deposits, 157, pyrite, 157; sulphates Tenants. As Tenures, 
of iron and copper, 157* Tenures, of agricultural land, 89, 9^j 

Survey of India, its absorption of the average holdings small, 89, 476 , 

Forest Survey, 119 tenure generally hereditary, whether 

from great landlords or of peasant 
^ proprietors, 90 , tendency to snb- 

Taj Mahal at Agra, its mlaid work, 243 , division and subletting, 90, 452 , legal 

Its disputed ongm, 243 relations between landlords and tenants 

Tanks or storage works, 322-325 , their generally equitable, 92, 450, 451. Su 

antiquity, 322, 324, vary m sue from mo Rent 

great lakes to village ponds, 32a ; of Timber, of the Deciduous forests, 102, 
public and pnvate enterpnse, 322, 324, 103 , of the hvetgfreen, 103, of the 

325 , area supplied by, 325 , districts Tidal forests, 103 ; protection of, 

of greatest prevalence, 18, 323, 324, 113-116, encouragement of valuable 

method of construction, 333, 324 , in growths, by natural regeneration, 

Ajmer-Merwaia, only tanks and wells, cultural operations, and selection, 116, 

343 , total area in Bntish India imgated 1 1 7, 1 1 8, by artificial reproduction m 

from tanks, public and private, 345, 346, plantations, 118 , exports, 119 , timber 

tank-irngation m the Native States, industries, 236-328 , timbers for home 

346-348, m Mysore, 346, in HyderS- purposes, for building, packmg-cases, 

bid, 347, in other States, 347, 3^ &c , 227, for exportation, 237, number 

Tea , cultivation of plant, 56-^3 , history, of sawmills, 2 28 

57 ) statistics of area, capital, Tin, the places of its occurrence, and 
labour, 57; areas of production, 58, output, 143, 144, imports, from the 

races of the plant, 58 , garden plant. Straits Settlements, 144. 

58, situation and preparation of tea Tobacco, growth of, 49-52 , areas of pro- 
gardens and nurseries, 59 , sowing and duction, 49, soils, cultivation, and s^- 

planting, weeding and pruning, 60, beds, 4p, 50 , transplantation, &c , and 

manunng, tillage, seed selection, 60, harvesting, 50, 51, black and yellow, 51, 

plucking, 61, manufacture, 62, 63, manufacture and trade, 51, 52 , ste^y 

withering, rolling, oxidation, drying, growth of export trade, 53, 383, 284 

siftmg, and packing, 63, 63 , exports, Tolls, dues and charges navigation dues, 

57, 58, 288 , opening of new markets, 362 , irrigation dues, basis of charge 

58, 288, a small duty on exports, 58, and methods of collectmg, 348-351, 

vanations from 1861 to 1903 in whole- on femes and roads, 409 , telegraph 

sale pnces of exported tea, ^4. tanffs, 441, 442 , postal diuges, 419 , 

Teak (*the royal tree*), forests, pro- railway charts, 386, 387 
tection of, 107, 1 17; plantations of, Trade,foFeign,nistoiy of, 257-271; early 

] x8 , exportation of, 119, 237 , mainly commerce, 357, m^iaeval period, mter- 

fiom Bunna, 327* ruption of trade routes by Turks, 958, 

Telegraph department, 437-446 , early the Portuguese, 258 , the Dutch and 

histoiy of, from 1851, 437 , its service Engli^, 258 , foundation of first 

m suppression of the Mutiny, 437 ; English East India Company m 1600, 

telegraph Acts of 1854, ^^^ 9 ) ^^ 7 ^) ^ 59 * fining seventeenth and 

1885, 438, present organization and eighteenth centimes, 359, character of 
numencd strength, 438 , mam lines of early, 259 ; growth of Bnti^, 360 , 

internal cornmnnication, 438, 43^, chafes in, 360, reasons for slow 

construction of lines and materiel devebpment, 261 , improvements after 

employed, 439, 440, telegraphs for 1858 m time and cost of communica- 
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tions and tiansit, 362 , reform of fiscal 
system, 363, duties on unports and 
e^orts, 263 ; mtemal duties and 
octroi, 263, 364, effects of fall of 
silver in 1873 and 1885, revenue and 
trade difficulties, 264-366, Government 
relations with tiadC} 266 ; formation 
of departments for Revenue, Agncnl- 
ture, and Commerce, 267 , Chambers of 
Commerce, 267 , general progress since 
1834, with a table of exports and 
unporls, 368, excess of import of 
precious metals over export, 269, 
changes in items of export, 269, of 
import, 270, excess of exports, 270, 
method of adjustmg foreign payments, 
270 ; indnence of freights on trade, 271 

Trade, foreign , distnbntion of sea-borne, 

292- 298 , with the United Kingdom, 

293- 295 , Its dedine smce Suez Canal, 
294, Its nature, 294, 295, the value 
ox its imports and exports, 295 , with 
Germany, 296, 297, the si^ihcance of 
Its rapid increase, 296, its nature, 
mainly of sugar and salt, 396 , develop- 
ment of German shipping, 297 , with 
China, 297; with Japan, 297, 298, 
with France, USA, and British 
Colonies, 298 , foreign trade by land, 
298-301 , with Afghanistan, 299 . with 
Kashmir, Nepal, Tibet, Shan States, 
Chma, 300, Its nature and Imntations, 
299 j Its value, 313 See Tables H- 
Vf, pp. 308-313 

Trade, internal, 301-306, general con- 
ditions, 301, its methods, m export 
and import trade, by village dealers, 
markets, fairs, bazars, and an excess of 
middlemen, 301, trading castes and 
tubes, 301, 302, the BanjarS tube, 
301; the Marwans, the Farsis, the 
Khattns, the Bam^, 302; its total 
volume doubtful, 30a , lail-home trade, 
303 , nver-bome trade, 302 , trade by 
road, 302, trade with ports, 302, 303 , 
with Calcutta, 302 , with Bombay, 303, 
with Madras ports, 303, with Kariudii, 
Rangoon, 303 , tables of valuation of 
inland trade, 3H coasting trade, 

303 , trade of imports and exports 
between Froviaoea and States and its 
nature, 303-30^ » 0^ Assam, of Bengal, 

304, of Bombay, Burma, Central 
Provinces and Berar, Madras, 305 , of 
Punjab and United Provmces, 305, 306. 
See Tables VII-K, pp 3 M» m ^ 

Trade, relations of Government with, 
266-269 , creation of different Depart- 
ments to deal with Agriculture, Com- 
merce and Industry, 267; Chambers 
of Commerce, 267, a 68 
Traffic difficulties of early, 261, 40a, 
on radways, 385-387 • passenger enor- 


mous development of, due to pilgrim- 
ages, religions festivals, and migrations 
of labour, 385, 386 j 200 millions of 
third-class passengers m 1904 earned 
at less than a farthing a mile, 586 , 
goods * development of, even greater 
man of passenger, 386 , creation of new 
markets and eqmdization of pnees, 386, 
496, transport in 1904 of 52 millions 
of tons at less than a halfpenny per 
ton per mile, each ton averaging 17a 
miles, 386, 387 , chief articles of traffic, 
gram and seeds, coal, cotton, jute, salt, 
sugar, and timber, 386, 387 , develop- 
ment of local products and wealth 
a cause of more imports, 387, on 
navigable canals, 354-360, not one 
directly remunerative, 359 See also 
Tables IV-VI, pp 412,413. 

Trees of the forests, 102-104, protection 
of, from fire, 113-115, from cattle, ti6 

Tungsten and Titomum ores, found but 
not worked, 148 

Turmeuc, a dye and a condiment, 183, its 
extensive cultivation, 183, decline of 
exports, 183 

V 

Varnishes, of lac, 174, of 175, of 
other resins, 176 , used m gesso work, 
176 

Vegetables, garden, a list of prmapal, 75 

Village indnstnes m metal, 23a, 234, 
metal often in place of glass and 
pOTceUun of Europe, 232, local in- 
dustnes often on a large scale and of 
more than local fame, 234 

Voelc^er, Dr , his Report oti the Improve- 
mmt of Indian ^grunHure, quoted, 
6, 16, 20 

W 

Wages, 466-474 1 official data only from 
^73, 466 , a general nse save m Ondb, 
472-474, data untrustworthy for exact 
comparisons, 467, 4^8 ; distinction 
drawn between billed (artisan) and 
nulled (agncnltnral and domestic) 
labour, 466, m rural areas wages 
geueially paid m kind with perquisites, 
467 , irregnlanty of employment, 467 , 
cash payments m urban areas, 468 , 
variations m wages in different localities 
and under different drcumstances, 468, 
469 , wages lowest in agncultural and 
congested districts, 468, highest m 
mdustnal centres, 469, vaiymg with 
demand and supply of labour, 469, 
relation between cost of livmg and 
wages illustrated by nse in wages and 
m price of nee and food m Bengal, 
Assam, and Punjab, 469, 470 , greater 
nse in wages of skilled labour not 
geuerally apparent, 470, depression of 
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wages by immobility of labour and low 
standards of comfort, 470 ; general im- 
provement in these respects, 470, 471 , 
migration of labour, see Vol 1 , ch. ix , 
evidence of material progress in con- 
sumption of salt, exdse revenue, and 
savings banks, 471 , famine wage, 490, 
49a, 494. Tables of average monthly 
wages in different Provinces from 1873 
to 1903, with percentage of nse or &11 
I of agricultural labourer, 47 a , II 
of syce or horse-keeper, 473 , 111. of 
common mason, caipenter, or black- 
smith, 474, wages in coal mines, 165 
BibhogiaphyofFricesand Wages, p 471 

Waste cmtivable land, a, 3, proportion of, 
to cultivated area and to forests, 3, 
still enough land for the whole rural 
population, a ; its reclamation by irri- 
gation and colonization , in Punjab, the 
Kedma Doab and other areas, 334, 
possibilities of extension, 335 , m bind, 

335 i 33 <>< . , , 

Water-supply, influence of forests as 
affordmg storage, regulation of, and pro- 
tection against excessive ramfalls, 104 

Wax,bees\its area of production, 176, 
its uses employed in dyeing, 177 , its 
export, 176 

Wells, irrigation by, 318-323 , the work 
ofpnvateenteipnse, 316 , area supplied 
by, and produce, 318, temporal^ and 
permanent, 319, then cost, 319 , lifting 
appliances, I7 manual or bullock 
power, 319, 320 , conditions fovourable 
to imgatioii by wdls, 318 , state en- 
couragement of, by terminable loans 
{iak&vi)i 320 , or by remission of land 
revenue, 321, its extension during 
recent years, 321, 322 , most exten- 
sivdy pactisediD the United Frovmces, 
and the Frovmces of Punjab, Bombay, 
Madias, 19, 321 ; total area m Bntish 
India imgatM from wells, public and 
private, 345, 346 

Wheat , Its culdyation, 29-31 , area of 
production, 30, varieties, *dry* crop, 30, 
imgated, 30, 31 , harvesting and tm^- 
isgj f out-tnm, 31, exports, 31, 284, 
459* iiot the staple food, 224, 
statistics of retail pnces of, from 1861 
to 1903, 458, vanations m pnces of 
whoiesale exports, 463, 4^4. 

Wines, white and of Kashmir, 225, 
compete in punty and excdlence with 
French, 225, consumption, mainly of 
importd, 225 


Wood-carmg, 228-231 , as .applied lo 
architecture, 228, m N India, mostly 
a Muhammadan growth, 229, its 
adaptation to deoddr, 239, its applica- 
tion to doors, 229, its important centres, 
329 ; m the United and Central Fro- 
vmces, its character and centres, 229, 
J30 ; ite place taken by stone-carving 
in Rajputana, Central In^, Smd, 
Baluchistan, and Bengal, 230 , in 
Gujardt, a Jam type, and an evolved 
Muhammadan, 230 , of KhSndesh and 
Deccan, 230 , m S India, sandsd-wood 
carving of Mysore reproduces character- 
istics of its Chalnkyan temples, 330, 
wood-carving of Madras those of 
Dravidian temples, 230, m Burma, 
Its great development owing to absence 
of masonry and supply of teak, 330, 
231, its wooden statuary, 231, m 
Ne|»l,23z, sandal-wood carving, 231 , 
as apphd to furniture, 229, 230 

Woodwork, inlaid, with metals, 231 , 
paiuted, at Savantvadi, of furniture, 
caskets, and shrines, 231, at Muzaf- 
faxgaih, of bows and anows, 231, at 
Jhlnsi and Gwalior, 232 

Wool, industry and trade, 212-218, m- 
fenor quality of, from native sheep, 86, 
87, 2X2 , centres of production, 213 , 
manufiictares and mills and hand-loom 
ftictones, 213, 2x4, capital and lahour 
engaged, 213, 214, total production in 
1903, 214, Anstmlian wool imported 
for finer goods, 214, goods manufac- 
tured, 214-2x8; pile carpets, ongmally 
of good quality and design, 2x4, 
detenoration by low prices for European 
market^ 214, recent recovery, 214, 215, 
carpet-wea^g in N India, 2x5, in 
Sind and Bmuchistan, 215, 210, in 
Umted Frovmces and Bengal, in Klj- 
pntana and Central India, m Bombay 
and Baroda, 216, in S India, ax6, 217 , 
i^wls and chadors of Kashmir, 217, 
2x8 , brocaded woollen piece-goods, 
cho^, jamawoTf 2x8, trade, raw 
wool, imports and exports, 218, 291 , 
manufactured wool, increase m imports , 
decrease m exports, save of carpets and 
shawls, 2x8. Sec also Pashm 

Z 

Zamiiidari tracts or areas, assessment and 
collection of land revenue in, ^7 , 
protection of nghts of ' occupants ^ and 
* non-occupants,* 449-45 1. Su Rent. 
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